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“BRISTOL” HIGH-PERFORMANCE ALL-METAL AIRCRAFT. 





THE LATEST 


, 








BLEnHeIm 


has great striking power anda performance 
better even than the famous original. 
Features of this latest version are: still 
higher speed (295 m.p.h. nominal max.); 
increased range (nearly 2,000 miles) ; and 
greater accommodation with improved 
facilities for navigation and bomb-aiming. 











THE BRISTOL AEROPLANE CO. LTD., FILTON HOUSE, BRISTOL. 




















9 




















= 
= 
= 
;—4 
— 


Ne 
AIRCRAFT ENGINEER 


First AERONAUTICAL WEEKLY IN THE Worip : FOUNDED 1909 


Managing Editor 


Editor G. GEOFFREY SMITH 


C. M. POULSEN 


Telegrams : Truditur, Sedist, London. 


8-10, CORPORATION 8T., GUILDHALL BUILDINGS, 











No. 1568. Vol. XXXV. 





Editorial, Advertising and Publishing Offices: DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 


JANUARY 12, 1939. 


Chief Photographer 
JOHN YOXALL 


Telephone : Waterloo 3333 (50 lines). 


260, DEANSGATE, 26B, RENFIELD 8T., 


COVENTRY. NAVIGATION 8T., BIRMINGHAM, 2. MANCHESTER, 3. GLASGOW, C2 
Telegrams: Autocar, Coventry. Telegrams : Autopress, Birmingham. Telegrams: Iliffe, Manchester. Telezrams: Iliffe, Glasgow, 
Telephone : Coventry 5210. Telephone : Midland 2971. Telephone: Blackfriars 4412 Telephone: Central 4857. 
SUBSCRIPTION Home and Canada: Year, £1 13 0. 6 months, 16s. 6d 3 months, &s. 6d. 
RATES Other Countries: Year, £1 16 0. 6 months, 18s. 0d 3 months, 9s. Od 


Thursdays, Price 6d. 


The Outlook. 


Safety Last—or Fast ? 


T is now many months since Flight first pleaded for 
the introduction of a little sanity and common sense 

in the race for speed on the air routes of the world. 
Competition is a very good thing in any walk of life, but 
when it is turned in the wrong direction it can do a great 
deal of harm, and may ultimately ruin the competitors. 
There was a time when airline operating companies 
strove for the best safety record. When the Douglas 
company of America introduced the D.C.2 it dealt a 
blow to the old ideal of safety first, reliability second, 
and speed third. Not that we suggest that the D.C.2 
was a dangerous aeroplane. It was not. But it set a 
new fashion, a fashion which designers all over the world 


have been coping with ever since. And from fast 
machines we have gone to still faster. The designer is 
not to blame. He produces what he is asked to produce. 


The operator is not altogether to blame, because com- 
petition forces him to ask for more speed. The public 
itself will probably be accused of being responsible be- 
cause if it demands speed the operator must provide it 
or lose business to his faster competitors. 

Whoever is to blame, the net result has been that we 
have tended to attempt to run before we have learnt to 
walk. These fast modern aeroplanes are very fine so 
long as everything goes well. If they start from and 
alight on properly prepared aerodromes they do a good 
job of work, they give great comfort to the passengers, 
and they do get one there in next to no time. But 
when anything goes wrong and a forced landing has to be 
made other than on an aerodrome, their high landing 
and, particularly, approach speeds more often than not 
cause serious trouble. 

Forced landings are much less frequent than they used 
to be, thanks to the marvellous reliability of the modern 
aero engine. But when they do occur (nowadays gener- 
ally caused directly or indirectly by weather), the result 
is too frequently disastrous. 

It is no use just going on and blaming the public for 
demanding speed. That can only lead to still more acci- 


dents until, finally, the public loses confidence and stops 
travelling by air. The companies of the world will then 
be faced with the gigantic task of re-establishing confi- 
dence by flying for months or even years without a single 
serious mishap. 

Would it not be better policy, and even better business, 
to agree to some limitation of speed until we have dis- 
covered how to combine low landing speed with high 
cruising speed ? 


Bombing and Panic 


ARSHAL FOCH once said that you could not 
defeat a great nation by destroying its capital 
cities. This doctrine received striking support 

from the psychological expert, Dr. E. P. Strauss, in the 
paper which he read before the Royal United Service 
Institution last week. He did not mince his words in 
picturing the horrors of aerial bombardment; in fact, 
he drew a particularly gruesome picture, and urged that 
if the people had not been frankly warned beforehand 
by the Government of what they must expect they would 
tend to panic when they experienced the realities. But 
if proper psychological defence measures had been 
taken beforehand, he did not believe that British 
people would give way to panic any more than Spanish 
people had done. 

Dr. Strauss may be presumed to have displayed some 
psychological insight when he asserted that in the next 
war the enemy (whom he did not specify) would certainly 
make it his strategic policy to destroy our civilian morale. 
But he added that what was psychologically unsound 
must be strategically unsound, and he believed that if 
our psychological defences were well conceived and pre- 
pared the enemy would find that he had made a mistake. 
Likewise, he held that it would be equally mistaken for 
us to retaliate in kind. We should advance our cause 
more by dropping propaganda leaflets on enemy cities 
than by dropping bombs. Bombing, he held, stiffened 
resistance by inculcating resentment against the bombers. 
Propaganda should have the opposite effect. 
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UNIFORMITY : 


Not only has the Egyptian Air Force 

adopted British aircraft types (including the Westland Ly- 

sander as seen in the picture) but a similar design of uniform. 

Officers are seen being inspected by Ali Islam Pasha, in 
command of Egyptian military aviation. 


The theory that a short cut to victory can be achieved 
by attacks on civilian morale has always been doubted, 
and more than doubted, by Flight, mainly on historical 
and strategic grounds. It is very interesting to find a 
psychological expert arriving at the same conclusion 
from a totaliy different starting point. If the firebrands 
of the world would realise the futility of ‘‘ frightfulness,’’ 
they would lose nothing but would spare humanity 
much suffering and their own reputations many grievous 
stains. Firebrands, however, are not often good psycho- 
logists, and they are not always good strategists. 


Multiple Crews 
‘1TH the appearance of the really large commer- 
cial machine, and, in particular, of the big 
flying-boat, the time has arrived when the 
various duties involved in flying and navigating must be 
divided amongst a fairly large crew. No information is 
yet available about the arrangements in the control 
cabin of the Short ‘‘G’’-class boats which are now in 
process of construction, but in the American Boeing 
314 a crew of five are to be under orders from a captain 
who is not normally at the controls but who merely 
correlates the work of his staff. This staff consists of 
the first and second pilots, who fly the machine accord- 
ing to the necessary data furnished by the navigator, 
while the flight engineer is almost entirely responsible for 
the power units and the radio operator performs his 
usual duties. 

Although such an arrangement is logical and appar- 
ently inevitable it will not necessarily fit in quite so well 
with aircraft operations as it does in the control of, for 
instance, a marine craft. Obviously, someone of great 
experience must be in full charge of the machine, and 
this commander should not necessarily be involved in 
the purely mechanical work of flying and looking after 
the various control items. 

The difficulty is that the time factor in an aeroplane 
is a very important one. Whereas, in the navigation 
of a ship, there is plenty of time in which the various 
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formalities can be complied with in all conditions, t 
work of a blind approach, for instance, particular] 
necessitates instant decisions and action. There is no 
reason, of course, why a captain should not take over 
from his first pilot in circumstances such as these, and in 
the Boeing the pilots still have the master engine con- 
trols, though the flight engineer looks after the inci- 
dentals. 

It will be interesting to see, as machine sizes increas 
how the problem will eventually be solved, and the ex- 
perience of Pan-American Airways with the 314 will be 
useful to the designers and future crews of the Imperial 
Airways ‘‘G’’-class boats. 


Finding the Answer 


HAT aerodynamic research is very far from 

having reached a stable condition was brought 

out at the meeting of the Royal Aeronautical 
Society last Thursday. Even the two authors of the 
paper on the use of model data in aeroplane design 
did not appear altogether to see eye to eye on certain 
aspects, judging from some of Mr. Ellis’ replies to ques- 
tions. This is all to the good. The moment one gets 
in any sphere of activity, a sense of complacency and 
a feeling that everything is for the best in this best of 
all possible worlds, it is time to beware of danger. So 
long as people disagree fiercely about anything, there is 
always hope of further progress. 

In the main, the controversy—beg pardon, we should 
have said discussion—appeared to centre round the 
question of the most suitable size of tunnel which is 
within the means of the individual aircraft firm and 
which yet can give reasonably reliable results. Refer- 
ence was made by one speaker to the ‘‘ cooking’’ neces 
sary before model test results.can be applied by the 
designer to his full-scale problems. It is really the old 
story of the skilled craftsman who, even with inferior 
tools, can produce a first-class job. As Capt. Sayers 


pointed out, the wind tunneller with sufficient experi 
ence can get results from a five-foot tunnel, or even 
from a four-foot tunnel, which will tell him as much as 
the ten-foot tunnel tells another worker. 
‘ cooking 


It all depends 
upon the skill in 


ATLANTIC 
COMMANDER: 
Capt. J. C. Kelly 
Rogers is the first 
pilot of the modi- 
fied “C’’ class 
boats to be ap- 
pointed by Imper- 
ial Airways for 
work onthe Atlan- 
tic mail experi- 
ments this year. 
He will probably 
be put in charge 
of Cabot when 
this boat makes 
the inaugural 
crossing in June. 


DIARY OF 
FORTHCOM- 
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R.A.F.V.R.: Lt. Col. (Hon. Wing. Cdr.) G. N. Buckland 
(right) in charge of No. 34 elementary flying school of the 
Royal Air Force Volunteer Reserve, newly opened at Southend 
and operated by Air Hire, Ltd. With him is Fit. Lt. L. P. 
Rowley, the chief instructor. The aircraft is a Hind Trainer. 


The 24-foot tunnel at Farnborough has given good 
service in the matter of engine-cooling research, but 
when it was first announced that it was to be built, 
Flight expressed the view that it was too small, and that 
while we were about it we ought to have made it at least 
as large as the American N.A.C.A. 6oft. by 3oft. 
tunnel. Events appear to have proved us right, and 
the demand now is for several 30-foot tunnels and at 
least two of the same size as the large N.A.C.A. These 
would be devoted to tests which are not possible in the 
small tunnels, and would not render these superfluous. 
But whether firms build ten-foot or twelve-foot tunnels 
is relatively unimportant, provided the necessary ex- 
perience and judgment are applied to the operation of 
them. At a time when so much money is being spent 
on production we can surely afford the cost of a few 
really large Government tunnels to keep us abreast of 
development abroad. 


Air Defence Cadets 


ERY gratifying is the success which has attended 
the scheme of the Air League of the British 
Empire for raising the Air Defence Cadet Corps. 

The declared object is to raise a body of 20,000, and 
in the short time since the scheme was launched 43 
““squadrons’’ have been formed and 4,300 cadets 
enrolled. 

The aim of the Air League is to form a body analogous 
to the Sea Cadet Corps for which the Navy League is 
responsible ; in other words, to train a large proportion 
of the youth of the country in the elements of air know- 
ledge. 

The Air Defence Cadets are enrolled between the 
ages of fourteen and eighteen, after which it is hoped 
that most of them will serve in the Auxiliary Air Force, 
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the R.A.F. Volunteer Reserve, or in the regular Air 
Force itself. 

One great merit of the scheme is that it is not too 
ambitious. Another is that it is not intended to cost 
the taxpayer very much. The help promised by the 
Air Ministry is limited to 3s. 6d. per cadet per annum. 
The other expenses will partly be met by the Air League 
and partly, it is hoped, by the generosity of private 
persons in local areas concerned. 

No attempt will be made to push a lot of immature 
youths into the cockpits of aeroplanes so soon as they 
reach the legal age for an ‘‘A’”’ licence. But the cadets 
are being taught the elementary principles of aircraft 
engineering and maintenance, the handling of simple 
tools and instruments, the general theory of flight, the 
identification of aircraft, the morse code, and other 
matters. They will be given an insight into various 
parts of our air defence system, such as the Observer 
Corps, the Balloon Squadrons, anti-aircraft gunnery and 
searchlights, and also the working of sound-locators. 
Last, but perhaps not least, they will be fully trained 
in A.R.P. 

This programme of training should go to raise a body 
which ought to be very useful to the country. In par- 
ticular, the lads should be disabused of the too common 
theory that ability to fly a training aeroplane is the 
be-all and end-all of lending a hand to the air defence 
of the country in time of war. Far too few people have 
any clear idea of the organisation of our scheme of air 
defence, and such worthy—in fact, essential—bodies as 
the Observer Corps have their light very much obscured 
by a bushel. 

The Air Defence Cadets, therefore, should prove 
missionaries in spreading useful knowledge among the 
people ; while if the training in A.R.P. is as thorough as 
the promoters of the scheme intend, these cadets may 
prove a very present help in time of trouble—if trouble 
should ever come. 
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JACK AND THE SWORDFISH: The Navy gets to work 

on a Fairey Swordfish torpedo spotter reconnaissance 

machine at Eastleigh, where units are stationed prior to 

embarkation in H.M.S. Ark Royal, Great Britain’s newest 
aircraft carrier, 
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Cabol, the first of the modified “‘C’’ class Short boa 
weight of 46,000 Ib ; at Foynes this and the three 
On the right is a close-up 
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This Year's Plans : Takezoff Assista 
Schedule : What Fre 
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Very briefly, this country’s plans—in con- 
junction with those of the U.S., Canada and 









Refueliing will be the important feature of this year's Atlantic experiments as ; 

far as this country is concerned. Cambria is shown above taking on fuel (or Eire—involve a weekly service in each direc 

pretending to, for the benefit of the photographer) from the A.W.XXIII, tion starting on or about June 1. We shall 
which has been used for experiments at Ford aerodrome. use four of the modified ‘‘C”’ class Empire 


boats which, in order to be capable of carrying 
TER an eighteen-month breathing space, while more 
suitable machines were being developed on each 


side of the Atlantic, serious full-scale air servic« 

operations between this country and the United 
States are likely to be under way before the middle of the 
year. The words “‘full-scale’’ involve the carriage of a 
reasonable weight of mails on each trip and, consequently, 
the appearance of something resembling an economic basis 
for a service which has previously been of an entirely 
experimental or adventurous nature. Not that, during the 
first year, the weight of mails to be carried week by week 
is likely to be of financial benefit unless very high charges 
are made 





a useful payload, will be refuelled in the air before starting 
the long-distance crossing from Foynes or Botwood. 
Additionally, the two mail-carrying D.H. Albatross mono 
planes wili also be used, though it is unlikely that these 
will take a part in any regular service, at least until a few 
test trips have been made. 

The value of the landplane according to present ideas is 
primarily that of being able to continue the service during 
the winter months when ice makes the operation of flying- 
boats impossible. It remains to be seen whether the snow 
problem at the new Hattie’s Camp airport in Newfound- 
land can be solved by rolling or clearing. Judging from 
the experience of Canadian operators this problem is by 
no means insuperable, but the diffi- 
culty is that a wheeled undercarriage 
will necessarily have to be used, while 
skis are substituted for floats of 
wheels on the Canadian charter ser 
vices No information has yet been 
offered about the likelihood of further 
crossings by Mercury, the upper com- 
ponent of the composite aircraft 
So far, and until the refuelling system 
has fully proved itself, and the land 
planes have been given a chance, this 
machine is the only one that has 
shown itself capable of carrying a 
useful load in addition to the neces- 
sary fuel. Possibly Mercury will be 
used for other purposes until such a 
time as the landplane composite 
development is ready for action—and 
this is not likely to be before 1940. 


Practical experiments ; the Mayo com- 
posite. During 1938 Mercury made a 
number of outstanding flights after 
taking off with the help of Maia 
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oment after this photograph was taken she left the water at an all-up 
er-load boats will be refuelled up to a gross weight of 53,000 Ib. 
uelling hatch in the tail of the machine. 


OVERTURE 


ersus Refuelling : The Imperial=Pan American 


d Germany Are Doing 


By H. A. TAYLOR 


Early in 1937—the actual start was made on March 27— 
a Dornier Do.18 diesel-engined boat left the vicinity of 
Plymouth in an attempt to lower the long-distance record. 
The machine reached Brazil and broke the existing 
seaplane record by some 1,400 km. (870 miles). This was 
not in any way a commercial flight, but it was specially 
interesting as an indication of what can be done with some 
form of take-off assistance, and, in fact, the whole secret 
of long-distance payload-carrying by heavier-than-air 
machines is at present wrapped up in such assistance, 
when applied in one form or another. Both on the South 
Atlantic and the North Atlantic crossings the German 
company, D.L.H., have relied entirely on mechanical take- 
offs, and two specially equipped catapult ships have been 
in use during the year on the North Atlantic, one being 
stationed near the Azores and another near New York. 

We, of course, have tackled the same problem in two 
ways. The first has been in the application of the com- 
posite principle, by which one very heavily loaded machine 
*; taken off with the help of another. The second is that 
of air refuelling. We have probably had more experience 
than any other country with this particular form of assist- 
ance and it will be used almost exclusively for the 1939 
flights 
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Apart from the fact that Botwood must be absolutely 
clear of ice, drifting or otherwise, before the first flying- 
boat crossings can be made, our own particular contribu- 
tion to Atlantic services awaits America’s moves (and, as 
always, vice versa), since Great Britain, Eire, Canada and 
the United States are all equally concerned in the project. 
For the U.S., Pan-American Airways are the ‘‘ chosen 
instrument,’’ and they will use the new Boeing 314 boats, 
the first of which has passed its manufacturer's tests and 
should by now have been given a thorough once-over by 
the Civil Aeronautics Authority. Six of these have been 
ordered for Atlantic and Pacific work, and it is reasonable 
to suppose that at least three will be ready before June 1. 
No actual performance figures have yet been released, 
though it is known that the cruising speed is not particu- 
larly high as such speeds go and will be in the region of 
175 m.p.-h. The Boeing’s all-up weight is 82,500lb.— 
which is rather higher than that of the new series cof 
**G’’-class boats which are only now being built by Short 
Brothers in this country. So, in the matter of sheer size 
and payload, America has gone into the lead for the 
moment. 

In the not-too-distant future, Atlantic routes other than 
those at present planned will be covered by a new com- 
pany— American Export Airlines—who have already 
ordered a special long-range boat from Consolidated. 
This first machine will be fairly normal, and is a develop- 
ment of the well-known PBY. Larger and faster machines 
will no doubt be ordered when the experimental flights 
have been completed 

Nor has the northerly Atlantic route, via Iceland, 
Greenland and Labrador, been entirely forgotten by Pan 
American Airways, who have recently formed a new 
company to operate services in and from Iceland. This 
route has the advantage of comparatively short non-stop 
sections, but it suffers from almost insuperable weather 
difficulties during at least six months of the year 


Limited Experience 

So far the Imperial Airways / Pan-American combine has 
made sixteen experimental crossings, fourteen of them 
over the direct Foynes-Botwood route, and two via the 
Azores. All but two of the fourteen were made duriny 
1937 with the Short boats, Caledonia and Cambria, and 
the Sikorsky $.42B. Clipper J/7. Last year Pan-Ameri 
can Airways made no crossings, and Imperial Airways 
made one return crossing with Mercury. 

Though inactive from our point of view, 1937 was far 
from being an unimportant year for the other two 
countries’ interest in Atlantic air services. Using the cata- 
pult ships Schwabenland and Friesenland, D.L.H. made 
no fewer than twenty-eight crossings with three Blohm 
and Voss Ha.139 and 139b. diesel-engined flioatplanes. 
In each case Horta, in the Azores, was used as the step- 
ping-off point from the European side. Between Horta 
and Port Washington, New York, the average speed 
throughout the season was 246 km. (153 m.p.h.), while 
in the other direction the speed was 270 km. (168 m.p.h.). 
As a matter of interest, Mercury’s speed on its east-to-west 





America’s contribution : The Boeing 314 boat, which is designed for an all-up weight of 82,500 Ib., in its latest form with redesigned 
sponsons and triple tail. This is the largest flying boat to be produced since the Dornier Do.X, which had an all-up weight of 113,000 Ib. 


The Boeing is shown here flying on the two starboard engines. 
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Early in the year the two D.H. Albatross 
land-plane mail carriers, one of which is 
shown on the right, will probably make 
experimental crossings, using as bases Collins- 
town airport at Dublin and the new Hattie’s 
Camp airport in Newfoundland. Below is the 
flying scale model of the Potez-CAMS boat, 
which will be one of Air France Transatlan- 
tique’s fleet. The actual machines will have 
an all-up weight of approximately 134,400 Ib. 


crossing last year was 141 m.p.h., and 
on the return flight, which was made in 
comparatively easy stages, it was rather 
more than 160 m.p.h. Not only is 
Mercury very much lower powered than 
the Ha.139, but she also carried a pay- 
load of some 6o0o0lb. on her outward 
journey. These facts, however, are by 
the way, and at the present stage of 
development it is both misleading and 
useless to attempt any sort of comparison 
between the different machines being 
used. Each one represents a _ special 
attempt to cope with the situation, and 
knows which of the 


no one at present 
various formule will eventually be 
standardised. For the present it can 


only be emphasised that take-off assistance or refuelling 
are almost entirely essential, though it would seem that 
the Pan-American Airways’ Boeings are to manage on their 
Atlantic flights without any more assistance than that 
which an exceptionally long take-off run in sheltered 
waters will provide. 

France’s position may be considered as being 
politically advantageous than that of Germany, though 
technically she is not yet ready to carry out any really 
serious work. A special company, Air France Trans 
atlantique, has been formed, as its name implies, of shipping 
and aviation interests for the operation of Atlantic services, 
and during the year the reconditioned Latécot¢re 521, 
Lieutenant de Vaisseau Paris, made one out-and-home trip, 


more 


via the Azores. On this the veteran boat flew the 2,400 
miles from Horta to Port Washington in 23 hours—which 


was a remarkable performance for a design which is fully 
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ten years old. During some of the distance the Lieutenant 
was fighting a headwind of about 40 m.p.h., and the 
average speed of 104 m.p.h. was good going. The flight 
was made solely with the object of surveying the route 
and making a study of the weather conditions. A pro 
jected second flight terminated at the Azores owing to the 
appearance of winter weather conditions 

Curiously enough, France, until four years ago, held a 
monopoly of the rights in the Azores for transatlantic 
work but, owing to what can only be described as a tech 
nical hitch, these rights were withdrawn, and only recently 
has Air France Transatlantique had them reinstated. [n 
the meantime, Germany has been making use of this jump- 
ing-off point, though in her case the necessity for landing 
rights in home waters are not so essential, since catapult 
supply ships are used. 

Several new machines are in the course of construction 
or design for use by Air France Trans 
atlantique. The first is an improved 
sister ship to the Lieutenant, the 
Latécoére 522 ; the second is the Cams 
Potez 161, and the third the S.E.200 
(or LeO49). The two latter are 60 
ton flying-boats, to be powered either 
with Gnome Rhéne L.18s or Hispano 
Suiza 12Ys. Additionally, two four 
engined Farman types, the 2-230 and 
2-231, are eventually to fly over 
the northern route, using the Shannon 
airport as a base. These machines 
are being fitted up with 
cabins and the test flights will be 
made at substratospheric heights. 

In one way at least France has 
gone ahead, and that is in the use of 
the S.S. Carimaré as a_ floating 
meteorological station in mid-Atlanti 
Air France has, of course, an exten 
sive experience of transoceanic flying 
through her South Atlantic mail ser- 
vices. 

But to return to our own plans. 

here appears to be some difference of 
opinion amongst the powers-that-be 
about the best way of tackling the 
difficult problem. As previously ex 


pressure 


During 1038 D. L. H. made twenty-eight 
experimental crossings of the North 
Atlantic, using Blohm and Voss Ha.139 
diesel-engined float planes. One of them 
is shown here in the act of leaving the 
catapult track of one of the supply ships 
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plained, there are two different take-off assistance schemes 
which have been moving along more or less concurrently. 
The composite aircraft principle has proved itself in its 
present form, and further experiments will probably await 
the construction of the new version. The second method 
of dealing with the overload take-off difficulty is to re- 
fuel in the air, and this method will be used more or less 
exclusively during the 1939 mail-carrying flights. 

Although extensive air-refuelling experiments have been 
proceeding during the past eighteen months or more, it has, 
until comparatively recently, been generally considered 
that these experiments were being made largely in the 
interest of military expediency. In theory, the refuelling 
principle had obvious commercial applications, but it has 
usually been considered that the business involved too great 
a degree of skill for everyday operations. 

In fact, the system developed by Flight Refuelling, Sir 
Alan Cobham’s concern, appears now to have reached the 
stage when it can reasonably be applied to long-distance 
transport work, and its great feature is that the need for 
skill is only apparent where the crew of the tanker is con- 
cerned. The majority of the previous refuelling develop- 
ments have necessitated an equal amount of skill and long 
practice for the crew on each of the machines. In this 
case the pilot of the tanker does all the essential man- 
ceuvring, and its occupants are the only persons who need 
to know very much about what is going on. 


Tanker Fleet 


At the present stage it is not permissible to describe this 
refuelling system in detail, but it is sufficient to know that 
the necessary contact can nowadays be made in the matter 
of a minute or so, and that, apart from any gross errors 
in piloting or team work, no danger is involved. 

When I visited the Shannon airport site in September, 
part of the main 1,800-yd. runway had been grassed, but 
was certainly not ready for use by heavily loaded machines, 
and the authorities there gave July, 1939, as the time at 
which the long runway would be fit for use. It appears 
that 1,200 yards of this runway will, if all goes well, be 
ready in May, and the use of landplanes as refuelling units 
becomes a reasonable matter. Otherwise, the tankers 
would have to fly to Foynes from Collinstown, Dublin, 
before the transatlantic boat could be fuelled. 

Now that the Shannon airport can be used, Handley 
Page Harrows will act as tankers, and two of them will 
be shipped over to Botwood, leaving one in Eire. 

By May it is expected that experimental long-distance 
flights of a more or less local nature will be made with the 
new boats for the purpose of testing the consumption of 
the Perseus sleeve-valve engines with which they are fitted 
and of giving the crews the necessary experience. As soon 
as possible after the end of the month the first crossing 








In these maps the position of the two new airports on each side of the 
Atlantic, at Rynanna on the Shannon and Hattie’s Camp in Newfound- 
éN land, are shown in relation to the respective flying boat bases at Foynes 
and Botwood. It is likely that the Shannon base will be transferred in 
A due course to Dernish Island and the boats may eventually use Gander 


Lake near the Hattie’s Camp site. 


will be undertaken, one of the boats flying from Southamp- 
ton to Foynes, where it will be fuelled in the air before 
leaving for Botwood, and thence for Montreal and New 


York. 
Doubtful Passengers 


A good deal of stress has been laid on the fact that pro- 
vision for six seats is made in at least one of the four 
boats—Connemara Possibly certain Air Ministry, Im- 
perial Airways and technical officials may be carried on 
one or two flights during the year, but it is optimistic to 
suggest that fare-paying passengers are likely to be taken 
before the 1940 season. 

No doubt there are any number of prospective passen- 
gers ready to pay high passage rates for the privilege of 
taking part in one of the first commercial crossings, but, 
even if mails are being carried during 1939, the flights are 
still in the nature of an experiment. Neither the crews 
of the machines, nor the staff responsible for the ground 
meteorological and radio organisation, are yet fully experi- 
enced, and it is worth remembering that only after five 
years’ operation have Air France at last considered the 
idea of taking a few passengers on their South Atlantic ser- 
vices during this summer. 

Possibly the reason for the passenger-carrying plans is 
to be found in the fact that Pan-American Airways are to 
use machines with greater payload capacity, and it is as 
well for us to be ready to make the necessary reprisal if 
the American company suddenly decides that passengers 
shall be carried. P.A.A. have had even less experience 
than ourselves in semi-commercial North Atlantic flying, 
and I shall be surprised if they book any passages. 

For the moment the only landplane types which are 
being considered for Atlantic services are the two Air 
Ministry D.H. Albatross monoplanes. Up to a certain 
size at least. the landplane type should always have a better 
all-round performance than a flying-boat, though it 
remains to be seen what the position is when all-up weights 
oi thirty tons or more are being considered. There are 
designers on both sides of the fence, each of whom claim 
the advantage. At any rate, for sheer efficiency the 
Albatross will be hard to beat, since it will, in still air, 
carry a payload of 1,000lb., with a crew of four, over 3,180 
miles at a cruising speed of 212 m.p.h. 

Of the four large-size landplanes now being designed 
and built—three by Short Brothers and one by Fairey 
Aviation—it is unlikely that more than one, if any, will 
ever be used over the Atlantic. They are intended 
primarily for fast long-distance overland routes. Never- 
theless, it is good to know that four such advanced types, 
two of them to have pressure cabins, are now on the stocks. 
And we must not forget P.A.A.’s Boeing Stratoliners ; they 
may or may not eventually be used. 
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SERVICE 
AVIATION 


Royal Air and Official 
Announcements: Air Arm 


Force 

Fleet 
News 

Fleet Air Arm Division 
announces the  foliowing 


A N Admiralty order 
rhe reorganisation of the Fleet Air Arm under the 


measure 
control of 








the Admiralty will entail the permanent allocation of a large num- 
ber of naval ratings for duties with aircraft These duties make it 
necessary for drafting of F.A.A. permanent personnel to be carried 


out from a central establishment. Their Lordships have therefore 
approved that when control has been assumed by the Admiralty, 
a separate division, to be called the ‘‘ Fleet Air Arm Division,” 
shall be formed as an addition to the three home ports, to which all 
permanent F.A.A. ratings shal! belong, and that all drafting of 
such personnel shall be carried out from a Naval Shore Air Base 

Ihe ratings whose drafting will be controlled from the Naval Air 
Base will be those holding the following substantive or non-sub- 
stantive rating \ir Artificers, Air Fitters or Air Riggers, Air 
Mechanics, and Air Apprentices (Aircraft Maintenance Branches); 
Rating Pilots, Observers’ Mates, and Air Gunners. 

R.A.F. ranks who are transferred to the Aircraft Maintenance 
Branches of the Royal Navy will be allocated to the new Fleet Air 
Arm Division when it is formed, and in the meantime will be 
attached to Portsmouth Port Division. Other nayal aero- 
dromes are in future likely to be established in the vicinity of the 
Naval Air Base; a considerable portion of the shore service of Fleet 
Air Arm personnel will therefore occur in the locality, and ad 
tages will arise from attachment to the new division 


A Gallant Airman 


| HE award of the Military Medal to the undermentioned 
in recognition of bravery displayed by him in Palestine, 
13:— 


shore 


airman, 
was 
published in the London Gazette of December 


C.1 James Leslie Lee Crerar. 


More Pilots Wanted 


BOUT four hundred 
be entered from civil life, 


short-service commission pilots, who will 
are required within the next three 
months to complete the largest intake of short-service officers for 
any year in the history of the Royal Air Force. It was in June 
last that Sir Kingsley Wood, Secretary of State for Air, announced 
that owing to the further expansion of the Service some 1,700 pilots 
would be required from civil life. 1,300 candidates have been 
accepted up to date, and applications are now invited from suitable 
candidates to fill the remaining vacancies 

rhey must be between 17} and 25 years of age, have been educated 
to approximately the standard of the school certificate, and be 
medically fit Full particulars can be obtained from the Under 
Secretary of State, Air Ministry (Dept. S.7.e.), Kingsway, London, 
W.C.2 

A limited number of medium-service 
period of five years, and of permanent 
annually to short-service officers 


Air Mission to Australia 


O* the invitation of the Australian Government, it has been 
agreed that a Mission from the United Kingdom shall visit 
Australia in the near future for the purpose of examining, in con- 
sultation with representatives of the Commonwealth Government, 
the possibility of the creation of further capacity for the production 
of aircraft in the Commonwealth, and to prepare a scheme for the 
consideration of both Governments 

rhe mission will consist of Sir Hardman 
who headed the recent mission to Canada, Col. Sir Donald Banks 
K.C.B., D.S.O., M.C., Permanent Under-Secretary of State for Air, 
and Air Marshal Sir Arthur Longmore, K.C.B., D.S.O., lately Com 
mandant of the Imperial Defence College 


further 
granted 


commissions tor a 
commissions, are 


Lever, Bart, K.C.B., 


[he Mission will be assisted by experts whose names will be 
announced in due course, and will proceed shortly to Australia 

Sir Hardman; Lever was born in 1869. He was Financial Secre- 
tary to the Treasury 1917-19, an assistant Commissioner for Finance, 


l'rans- 
\ir Mission 


U.S.A., 1918, and Treasury Representative at the Ministry of 
port 1919-21. He was a member of the United Kingdom 
to Canada in 1938 

Col. Sir Donald Banks was born in 1891, was educated at Eliza- 
beth College, Guernsey, and entered the Civil Service in 1909. He 
served in the Territorial force before the war and commanded the 
roth Essx and 8th Royal Berkshire Battalions in France. He was 
awarded the Distinguished Service Order, the Military Cross, and 
the French Croix de Guerre, and was twice mentioned in despatches. 
Sir Donald was appointed a Member of the Air Council in August, 
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1936, and Permanent Under-Secretary of State for Air in 1938. Pre- 
viously he was Director-General of the Post Office from 1934 to 1936 
and earlier, Deputy Controller and Controller of the Post Office 
Savings Bank (1924-1934). During his service as Director-Gener of 
the Post Office the pclicy in regard to the carriage of mails 
air was fundamentally cltered, and the succe | 
inauguration of the Empire Air Mail schemes for 1 
conveyance of mail without surcharge. 

He was the Post Office member of the offici 





resulted in 
and other 


1 Committee on Inter 


national Air Communications and was one of the Delegation which 
visited Canada and the United States towards the end of 19 
discuss with tke Governments concerned the establishment of a 
transatlantic ir service. Afte the war he commanded Pri: 





Louise's Kensington Regiment, Territorial 
He was created a Knight Commander of the 
1935. 

\ir Marshal Sir Arthur Longmore, lately 
Imperial Defence College, was born at St 
Wales, on October 8, 1885. He 


Army, from 1927 to 19 
Order of the Bath in 


Commandant of 
Leonards, New S« 
cated at Bengeo Scl 


was ed 
Britannia He was gazetted 


Herts; Stubington, Hants; and H.M.S 
as Sub-Lieutenant in the Royal Navy in 1904 He obtzinéd R | 
Aero Club Certificate No. 72 in 1911, and in 1912 was transferre 


to the Royal Flying Corps (Naval Wing) with the rank of Sq 
Commander. He served in the Royal Naval Air Service 
and was granted the rank of Wing Commander, Royal Air Force 
1919. He served as Lieutenant Commander in H.M.S. Jiger in t 
battle of Jutland, and as Lieutenant Colonel, Royal Air Force, in 
the Adriatic Group 1917-18. For his war time services he was men- 
tioned in despatches and awarded the D.S.O. and the Croix de 
Guerre The Belgian Order of the Crown was conferred on | 
in 1915 and the Legion of Honour in 1916. In 1919 the Italian Order 
of SS. Maurice and Lazarus and the Croce de Guerra 
ferred on him. He was Director of Equipment in the Air Ministry 
in 1924 and commanded the 


Royal Air Force College, Cranwell, 
from 1929 to 1933. He commanded in turn the Inland Area and 
Coastal Commands, and in 1936 became Commandant of the Im- 
perial Defence College He was created a Commander of the Bath 
in 1925 and a Knight of the Order in 1935. He was promoted to his 
present rank in 


until 1915 


were con- 


1935 


Making Ready 

I’ is announced by Brigadier Street, the Federal Minister of 

Defence, that the committee to investigate the large-scale pro- 
duction of aircraft and parts in Australia, in preparation for 
the visit of the British Air Mission, will include Mr. L. J. Hartnett, 
managing director of General Motors (Holdens); Mr. R. G. Russell, 
managing director of the Russell Manufacturing Company, Mel 
bourne; Mr. James Kirby, managing director of the Associated 
Equipment Company, Sydney; and Mr. F. S. Daly, of the produc- 
tion staff of General Motors 


Reunion Dinners 


HE annual reunion dinner of the officers of the Electrical and 
Wireless School will be held at the Royal Air Force Club at 
7 p.m..for 7.30 p.m. on Saturday, January 21. Tickets, price 11s 
each, including wine and gratuities, may be obtained on application 
to the hon. secretary, Fit. Lt. F. S. Wainscot, No. 1 Electrical and 
Wireless School, Cranwell, Lincs Dinner jackets will be worn. Past 
and present officers of the school who have itation 
are asked to communicate with the hon. se 
A reunion dinner for officers on the strength of the Central Flying 
School before and during the Great War and on the staff since that 
period will be held at the Central Flying School, Upavon, Marl- 
borough, Wiltshire, on Friday, January 20 
Particulars are obtaina»dle from the hon. secretary, at the C.F.S., 
Upavon 


t 


not received niny 


retary, 


F.A.A. Squadrons Form 


M.S. Ark Royal, which now fies the flag of the Rear-Admiral 
(Carriers), will receive certain units transferred from H.M.S. 
Courageous, the former flagship. In addition she will take on board 
two new squadrons recently formed, namely, No. 803 (Fleet Fighter) 
Squadron which forn at Worthy Down nanded by 
Lt. Cdr. (Sqn. Ldr., R.A.F.) B. H. M. Kendall, and No, 814 (Tor- 
pedo Spotter-Reconnaissance) Squadron which formed at Southamp- 
ton and is commanded by i.t. Cdr. (Sqn. Ldr., R.A.I N. S. Luard. 


A New Staff College Building 


learn from The Hawk (the 








ing is con 





W! organ of the Staff College) that a 
new building for the accommodation of the College is to be 
erected in the vicinity of Andover at an early date, and that it will 
probably be ready for occupation by 1941 

Apart from this interesting piece of news, the latest issue of 7/e 
Hawk is a very excellent one The coloured frontispiece is a re 
duction of ‘‘ From Ypres to the Sea,’’ a painting by W. L. Wryillie, 
R.A., whose son, Lt. Col. H. Wyllie, O.B.E., appears as observer 
in a Bleriot of No. 6 Squadron over Ypres in 1915. Col. Wyllie has 
lent three of his father’s pictures to the Staff College, and the 
latter hopes to purchase them in due course 

The issue includes articles from old Staff College graduates on 
expeditions in various parts of the world, and the suggestions in 
“* Conversation in the Train”’ and “ A Potential Weapon "’ are well 
worth study. The latter article suggests that the Mayo Composite 
idea could be adapted for laurching a seven-ton bomb on an impor 
tant target (e.g., a battleship) using the lower component as a 
pilotless bomb carrier. The unit would be flown to its objective 
by a pilot in the upper component. 
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ion which OME striking photographs from Germany of 
wf 1935 to Dornier Do. 17 bombers. The machines 
ent of a shown have the B.M.W. VI glycol-cooled 
L Princess engines, whereas the newest models have the 
7 to 1931. inverted vee-twelve Daimler-Benz, which is said 


e Batl 


to bestow a maximum speed of 292 m.p.h., with 
a range of 1,490 miles. 


it of 

ry Soutl The absence of a nose gun turret is noticeable 
o schecol, in the view on the right, which also shows the 
Pe Rove characteristic method of fairing the wing to the 
reno sed fuselage. The view immediately below em- 
Squadron phasises the fact that the old B.M.W. VI does 
until 10918 not lend itself to good cowling lines. Note the 
Force, in squadron marking. 
ger in the (Centre right) Two other Do. 17s, in echelon, 
: = ~ “< seen from the gun position above the wing. 
Croix de (Bottom right) The gun above the wing—a 
1 on him standard German type of observer’s machine 
ian Order gun. It has a limited arc of fire ; the Germans 
vere con- do not favour powered turrets. 
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Cranwell (Below) A camouflaged companion seen 


Area and through the nose window. 
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HERE 
and 


THERE 


A Jointing Problem Tackled 


NE of the greatest obstacles in the way of 
applying synthetic resin materials to the 
primary structure of aircraft is the difficulty of 
joining two components together No really 
satisfactory cement has yet been found, 
although progress in that direction is being 
made In the meantime Bakelite, Ltd. (68, 
Victoria Street, London, S.W.1), have gone a 
considerable way towards making the use of synthetic resin 
materials immediately possible by introducing a new material 
known as F 5522 
Briefly explained, the new 
that while the plastic material is being pressed it is capable of 
Bakelite core is, in fact, faced with 
bonding material does not 
retains 


process is based upon the fact 


adhering to wood. The 
wood, and as the synthetic resin 
outer surface of the wood, the latter 


joined to a wooden iny of the 


penetrate to the 
its ability to be 
well-tried glueing processes. 

F.5522 has a high bearing strength (the permissible loading 
is 25,000 lb./sq. in.) so that when inserts of the material are 
used with wood, the strength of the joint is increased and 
fewer bolts can be used The inserts are easily :lotted into the 
wood members and glued into position. 


member by 


First A.D.C.C. Unit of 1939 


‘T’HE Air League of the British Empire announces that the 
first Air Defence Cadet Corps unit for 1939 (and the second 
ot the North-East Surrey group begun last November with the 
formation of No. 18 Squadron by Wimbledon) has been estab- 
lished by Merton and Morden. This brings the total establish- 
ment of the Corps to forty-three squadrons, or 4,300 cadets. 


Success Summed Up 


HAT always bright annual Wakefield publication, Achieve- 
ments, has appeared again, reviewing the past year’s suc- 
cesses on land, water, and in the air of users of Castrol lubri- 
flying achievements reviewed include Clouston’s 


cants. The 
records and Alex Henshaw’s 


and Broadbent's long-distance 
King’s Cup victory. 


Seeing How They Fly 


oom. 2h. Ce. 3. FC. 

Moore-Brabazon, M.C., M.P.—holder of the first pilot’s 
licence in the United Kingdom-—visited Shell-Mex House io 
open a public exhibition which, by means of ingenious work- 
ing modeis and artistic displays, traces the development and 
theory of flight from its infancy to present times 

Lt Col Mocre-Brabazon, in a briet speech before a large 
gathering of pcople prominent in the flying world, mentioned 
that the early pioneers’ dream of true international under- 
standing brought about by the annihilation of distance by 
aerial transport had become a nightmare—due not to tech 
nicians but to the loolishness of politicians. The name bomb 
ing aircraft to-day bore the same relation to the ordinary man 
the bogy-man used to bear to the child, and in this country 
as elsewhere there was mass cowardice on a scale that has 
aever bee dreamt ot before. Lt. Col. Moore-Brabazon hoped 
that the British people would not be downhearted because he 
believed that if the proper precautions were taken, although 
physica! damage might be immense, the loss of life would not 
be very great. 

But in ‘ne present position there was no defence against 
enemy atcack. Ihe only defence was offence. He congratu- 
lated the organisers of the exhibition for the manner in which 
they kept clear of the military side. They showed aviation 
in the light of a dove instead of as a hawk. 

The exhibition—it 1s called ‘‘ See Liow They Fly 


evening of last 


N Wednesday 


"seeks in 


the simplest manner to explain the theory of flight by means 
of various static displays. 
and delignttully 


Round the walls are illuminated 


coioured scenes which, by an ingenious 





Test specimens having inserts of Bakelite F. 5522 at one end 
plain wood at the other. 
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the left—and 

The 

two outside test-pieces have the material slotted into the wooden member, 
and the two inside pieces have the material glued to the outside. 


The plain wood ends have failed in each case. 


arrangemen: cf glass, appear to have full perspective values 
rhe scenes depicted range from prehistoric fauna to the fire 
balloon and pioneering days of aviation. But that is not all 
for most of the problems connected with aviation, such as 
navigation, blind-approach systems, design, etc., are explained 
in such a manner that both schoolboys and parents will find 


the exhibition both enjoyable and interesting. James Gardner 


Barnett Freedman and Nigel Tangye are mainly responsible 
for the layout of this out-of-the-ordinary display 

‘See How They Fly”’ is open to the public (admission 
iree) irom 10 a.m. to 7 p.m., Saturdays included. 


For Better Starting 


N ANY expedients have been introduced in attempts to 

provide, without undue increase in weight, ideal ignition 
conditions for the Starting of aero engines 
hand-starter magneto and booster coil systems there are in 
herent disadvantages in that the trailing point of the magneto 


In the case of most 


must be placed so far back, to prevent jumping back at 
altitude, that the starter spark may occur anything from 
30 deg. to 60 deg. after top dead centre 

This difficulty can be overcome, with consequent correct 


timing of the starting spark, by boosting the main magnctos 
By so doing it is possible to dispense with starter magneto 
and trailing brush 

Rotax, Ltd., have for some time carried out research in this 
direction and have recently introduced a low-tension energy 
transfer booster coil system which has been used in conjunction 
with Napier Dagger engines and proved, it is claimed, highly 
successful 

rhe Rotax system employs a separate induction coil con 
nected with the magneto primary and using it as a transformer 
It supplies it with alternating impulses of approximately 200 
volts 

The coil has an automatic magnetic interrupter The 
primary winding is correctly proportioned to the battery 
voltage and the secondary winding is designed to transfer the 
maximum amount of energy at the optimum voltage to the 
magneto primary, where it is stepped up by the secondary wind- 
ing to produce a shower of sparks The timing is determined 
by the opening of the magneto contact-breaker points and the 
sparks persist until the points are closed again 

rhis interesting component is mounted in the cockpit and 
connected to the main magneto switches ; extra cables between 
the cockpit and engine are therefore eliminated. A single coil 
can boost two magnetos simultaneously, while it can be applied 
to more than 
one engine in 
turn by the use 
of a switch 
The weight of 
the coil and 
switch unit is 
2 Ib. 7 oz. Full 
particulars of 
this new system 
are obtainable 
from Rotax 
Ltd., Willesden 
Junction, Lon 
don, N.W.10. 


The Rotax 
magneto 
booster coil. 
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DAY 


Mainly About Civil Flying—“ Indicator’s”’ Weekly Commentary 





ENTER THE STRATOLINER: A first view of the Boeing 307-s high-altitude transport which rejoices in the registered 


trade name of Stratoliner. 
cruise at 16,o00ft. with 33 passengers. 


example may be developed for transatlantic work. Transcontinental and Western Air are interested in the machine. 


The cabin will be equipped to maintain a pressure differential of 24 1b., and the machine wil! normally 
The first three Stratoliners will probably be delivered to Pan-American Airways, and one 


The engines 


are Wright Cyclones driving Curtiss fully feathering electrically variable airscrews. 


The Atlantic Again 
F it were not for the immense incidental importance of 
| Atlantic experiments one might almost say that this 
time of the year was the perennial silly season for 
optimistic statements. Usually the excitement occurs 
rather later, but this year a somewhat early statement has 
been forced (by criticism in one of our leading newspapers) 
from the Air Ministry, and everybody is, consequently, 
on tip-toes to see the daily 9.22 airliner leave Foynes 
for Botwood and New York. Those with money to burn 
and a passion for new things are imagined to be queueing 
up for passenger berths on the giant Atlantic air boats. 

Actually, 1939 is merely another year of continued experi- 
ments. Mails will undoubtedly be carried, and the ser- 
vices will, as far as possible, be operated to a weekly 
schedule, the date of departure from each side depending, 
however, entirely on the state of the weather and opinions 
of the meteorological experts from day to day. 

Atlantic flying is still something of an adventure, and 
it is ridiculous to talk of real scheduled services when our 
own experience, for instance, amounts to only twelve 
crossings by three picked pilots. America has only made 
six crossings, though Pan-American pilots have had a very 
fair experience of long-distance over-water navigation while 
operating the Pacific service to Manila and Hong Kong. 
Nevertheless, and without belittling this experience, one 
of the P.A.A. Pacific flying-boats was lost completely and 
without trace last year in the North Pacific, and another, 
almost without trace, in the South Pacific while making 
an experimental trip to New Zealand. 

We certainly cannot afford to lose good pilots, navi- 
gators and radio operators at that rate—or for that matter 
machines, mail and, least of all, trusting passengers. 

Even for us, Capt. Powell’s last trip to Newfoundland 
in 1937 might very easily have ended in disaster since, I 
believe, radio contact was lost and only by good D/R 
navigation and luck did he hit the southernmost point of 
Newfoundland in weather which was far from good. If 
that sort of thing happens with a picked crew and in the 
summer, when the weather conditions may be expected 
to be at their best, it is optimistic yet to talk of passenger 
services, or éven of regular mail transport. 


Real Value 


OR some reason or other the idea of clockwork passenger 
and mail services across the Atlantic has always cap- 
Certainly, 


tured the febrile imagination of the populace. 





the ability to operate such a service with regularity would 
finally prove the stability and usefulness of air transport, 
and nowadays the Atlantic has a particular fascination 
because it forms the last gap in regular round-the-world 
flying. Until the loss of the airship Hindenburg it was 
actually possible to make this circular trip—though why 
anybody should want to fly from New York to San Fran 
cisco via India and the Philippines is something of a 
mystery. Possibly, if I had the money, I might want to 
do it myself. , 

The real and generally overlooked value of Atlantic 
experiments is in the development of bigger, better and 
faster machines with an economic range. Without the 
fillip given by expansively energetic international competi- 
tion over the oceans, the development of long-range 
flying-boats and landplanes would be definitely slower 

The fact, too, that no ordinary aeroplane can be made 
to take off with the sort of load necessary to fly nearly 
2,000 miles against a head wind of 40 m.p.h. or more 
while carrying a payload other than the commander's 
toothbrush, has meant that designers have had to think 
hard of ways and means by which a grossly overloaded 
machine can be got into the air. Hence the composite 
aircraft, the catapult, and the refuelling experiments. 


Take-off Aids 


HE composite idea has proved its worth, but the 

Mercury-Maia duet is still but an interesting experi- 
ment, and the real value of the system will only be seen 
when time and money have produced two units designed 
specifically for the job in hand. It is generally understood, 
though no official statements have been made on the sub 
ject, that a new version is in progress of design or con- 
struction, utilising a modified A.W. Ensign as the mother- 
ship. The trouble with the system is that it is always 
the smaller machine which is being sent off, while the real 
problem to-day is to get very large machines into the air 
Presumably, the final developinents will give designers a 
chance to produce something fabulous in the way of 
fiying-ships. 

With five vears’ experience on the South Atlantic mail 
tun and some three years of fairly extensive work over the 
North Atlantic, D.L.H. have probably brought the cata- 
pult idea to a state of almost final perfection. But until 


somebody develops a catapult in which the accelerations 
are no greater than those experienced during a normal 
the system cannot decently 
overleaf 


take-off with v.p. airscrews, 


be used with passengers Cont 
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Although this acceleration does not appear to damage 
any healthy member of the crew, it is necessary for them 
to be braced and ready, and for their accommodation to 
be designed to prevent broken necks. One incidental 
advantage of the German scheme, however, is that ships’ 
assistance is permanently available. If you ask any of 
the Imperial Airways’ Atlantic pilots they will say that 
the one thing which they want for anything resembling 
a regular service is at least one special ship, fitted with 
full direction-finding equipment and carrying an experi- 
enced crew of radio operators and meteorologists, the 
position of which is known without doubt. 

Two such ships would enable the crew of transat‘antic 
machines to calculate their position accurately by D/F 
bearings, and they would also provide the pilots with ade 
quate and up-to-the-minute weathcr information, since the 
meteorologists on board would be expected to have the 
same evidence on which to base their weather charts as 
that offered to the staff at present stationed at Foynes 
and Botwood. The use of the ships for possible rescue 
work can be discounted. No flying-boat of prcsent-day 
size could live in the open Atlantic. 

The latest experimental aid consists of air refuelling 
The system which will be used for the British crossings 
this year has one particular advantage which has not so 
far been sufficiently stressed. With payloads measured in 
single pounds it is obviously impracticable for an Atlantic 
machine to carry a member of the crew—the hose 
expert—whose duties only apply to a short period right 
at the beginning of the flight. 

Short of dropping him uncomfortably bye para 
chute to make his way towards the ground as well 
as he can, there would be no other way out of the difficulty 


PSYCHOLOGICAL 


Nae crisis in September turned the thoughts of all citizens 
of London to speculations about bombing and its efiects 
and so the hall of the Royal United Service Institution was 
exceptionally full last week to hear Dr. E. B. Strauss read a 
paper on Ihe Psychological Effects of Bombing.’’ Viscount 
Trenchard was in the chair. 

rhe distinguished lecturer ventured to make several asser- 
tions. He said that in the next war an enemy’s strategic policy 
would be ‘the ‘destruction of civilian morale, and that no air 
raider would aim at a military objective; but that if we did 
not give way to panic the enemy would find that he had made 
a mistake in bombing us Likewise, retaliation by us would 
not pay; it would be psychologically unsound and therefore 
strategically unsound Hlowever many cities we bombed, we 
should not win the war that way. In fact, bombing a people 
tended to unite discordant elements into common hatred of the 
enemy. We should be wiser to bomb with propaganda leaflets, 
so as to accentuate any discordant tendencies 

Dr. Strauss gave a very technical explanation of panic and 
how it developed, and proceeded to suggest ways of preventing 
it from taking charge He was emphatic that the Govern- 
ment ought not to deceive the people by minimising the horrors 
they would probably have to face. If they had been deceived, 
they would panic when they found it out He said that the 
Government should warn the people frankly that London was 


] 


untenable and was very liable to fires; that raids would be 


Test Pilot's New Venture 

NEW partnership has just been formed by Capt a. S$ 

Broad and Maj. R. H. S. Mealing under the title H. S. 
Broad and Partners, with offices at 93, Knightsbridge, Lon- 
don, S.W.1 (Telephone: Sloane 4882). Maj. Mealing will 
continue to specialise on aerodrome advisory work, while 
Capt. Broad will deal with the flying side. He expects to do 
flying reports on commercial aircraft for overseas companies 
and may possibly carry out their acceptance trials for them 
Furthermore, Capt. Broad should be in a good position to 
advise flying clubs on the choice of aircraft and equipment. 
He has also the British rights in certain foreign patents, 
which he is placing in this country, and is interested in Sound- 
proofing, Ltd., on the aircraft and commercial sides. 

Capt. Broad’s fame as a test pilot—at one time with De 
Havilland’s—is well known. Maj. Mealing formerly held an 
important technical post at the Air Ministry 

Although no statement can be made until the official 
announcement, which is expected during the next few days, 


EFFECTS OF 
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where ordinary methods of refuelling were being used 
Furthermore, the captain of the Atlantic machine would 
need to be specially trained in refuelling technique. 

As it is, the system to be used leaves the onus almost 
entirely on the pilot and crew of the tanker. So ther 
is now quite a lot in this somewhat air-enduranc 
marathon method of coping with the load problem. Thx 
ideas most of us have about refuelling are those provided 
by the news reels of a few years ago, when it was the 
fashion for weary and bearded pilots in half-collaps ng 
crates to stay up for six weeks or so at a time. In that 
case the business of refuelling. appeared as a hair-raising 
one, with pilots and others hanging out of doors, climbing 
up ladders, and generally acting the air-circus ace around 
the two machines concerned. 


Facing Facts 

AS a confirmed pessimist I shall be 

Atlantic services do, in fact, start on June 1 and if 
the frequency is much more often than once a fortnight 
during the summer months. And I shall go quietly away 
and bury myself if one single fare-paying passenger is 
carried across the Atlantic before 1940—and that will b 
too soon. 

The meteorologists admit that they do not yet know 
all about the Atlantic weather; the radio experts admit 
that long-range bearings are still erratic; even the most 
experienced pilots and air navigators still require more 
experience in sextant work; and nobody has yet found 
the way of dealing with ssrious ice formation. Let us be 
optimistically pessimistic. 


surprised if the 


INDICATOR 


BOMBING 


constant; that delay-action bombs would be dropped t 
But if the people were ready fo 
being taken by 


destroy rescue parties, etc 
all that, and knew that appropriate steps were 
the authorities, then they would not pani rhe people in 
Spanish cities did not now give way to panic, and this he 
attributed not to a fundamental difference in the nervous 
make-up of Spanish and British people, but to the fact that 
the Spaniards had grown used to being bombed It had been 
said that for every casualty in a bomb raid there were three 
cases of nervous breakdown; but in Spain now there were not 
nearly so many cases of neurasthenia as that 

Dr. Strauss did not think much of the idea of deep shelters 
which, he said, it would be difficult to reach Moreover, he 
said that tendencies to claustrophobia were much more 


common than was generally supposed He did, however 
advocate underground hospitals for treating casualties, which, 
he said, would do a good deal to allay panic—while the exist- 


ing hospitals in London might well be hit He urged evacua- 
tion into camps, which should be prepared in peace time and 
supplied with amenities, so that people could get accustomed 
to them before it was necessary to use them. He considered 
it most important that everybody who remained should have 
a job and should get on with it, as nothing else had such 


steadying effect. Japan had not yet beaten China by her 
tactics of bombing cities, and in spite of the sufferings of 
Spanish cities the morale in Spain was still high 


it is known that Capt. Broad’s name is likely to be linked 
with an official appointment of considerable importance to 
the British civil aviation world 


A New Route for K.L.M. ? 

ROVIDED that the authorities in Ceylon are prepared to 

extend Colombo’s airport at Ratmalana to give four 
1,400-yd. runs, K.L.M. may in due course alter their Far 
Eastern route In this case the machines on one or all of the 
services will no longer fly over the route across India and over 
Burma and Siam, but will fly down to Colombo and thence 
across the sea to Medan, in Sumatra, thereafter. rejoining the 
old route to Singapore and Batavia. To some extent, it seems 
these plans are connected with others by which the com 
pany may one day fly across from Mombasa, in East Africa 
to Colombo and Batavia So far the only suggestion ol 
K.L.M.’s interest in Africa is the rumour that they are con- 
sidering the operation of a service to the Cape, via the West 
Coast route. 
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Fig. 1. ‘Cord’’ material ot two years ago compared with modern ‘‘Gordon Aerolite,’ which is almost twice as strong 
and three times as stiff. 


PLASTIC PROGRESS 


Some Further Developments in the Manufacture and Use of Synthetic 
Materials for Aircraft Construction 


By N. A. de BRUYNE, M.A., Ph.D 


privilege of talking to the Royal Aero 

nautical Society on the subject of 

plastic materials for aircraft construc- 
tion.* Since that time a good deal of 
progress has been made, and the nature 
of the problems facing us has rather 
changed. We were then concerned with 
the improvement of the mechanical pro- 
perties of the material in order to make 
them comparable with those of wood 
and metal. No problem of that kind can 
ever be said to be completely solved, but 
we are satisfied that we can now produce 
a synthetic material with properties 
which are good enough for aircraft con- 
struction and which in some respects 
(such as tensile strength and Young’s 
Modulus) are better than those of other 
materials 


[' is almost two years since I had the 


production and of the utilisation of the 
particular kind of material which we have developed. 

I shall confine myself here to the reinforced type of syn- 
thetic resin material, and shall not deal with what are 
known as ‘‘improved woods."" Though [ am keenly in- 
terested in these materials, I cannot claim myself to have 
had any considerable first-hand experience of them 

Two years ago the best material that we could produce 
was known as ‘‘Cord "’ material. Fig. 1 gives a pictorial 
representation of the improvement that has since been 
made by the substitution of, wzter alia, linen for cotton 
reinforcement. This type of reinforcement was suggested 
by Mr. Malcolm Gordon as a result of the publication of 
my previous lecture. I only hope that this talk may have 
some such equally far-reaching and satisfactory result. 

Fig. 2 gives numerical data and is followed by a table 





——*Journot of the Royas Aeronautical Society, XLI, p. 523 (1937) 











| | 
t ( | t Ss | p 
Material. Tensile | Comp. | Young's | Shear Specific 
Strength. | Strength. Modulus. | Strength. Gravity. 
ee es Ibs./in.? | tbs./in.* Ibs./in | tbs./in.* 
Cord Material .. | 25,000 | 27,000 24x10 | 5,800 1.34 
| 
Gordon Aerolite ... 45,000 24,000 6.0 x 10° 5,000 1.43 
Duralumin... .. 55,000 55,000 | 10.0x10° 30,000 2.8 
Spruce : ; 10,000 4,000 13x10 70 0.5 
Steel ; | 180,000 | 130,000 40.0 x 10° 105,000 7.8 








Fig. 2. Physica: characteristics of various materials. 


THE author is director of the 

Aero Research Laboratories al 
Daxford, and has spen'! much lime 
on developing synthetic resin ma- 
terials for aircraft purposes. Some 
indication of the progress made 
since he read his now-jamous : 
paper before she Royal Aeronau- : type of impact fracture observed are 
tical Society is provided in this : 
summary of the lecture given by 
hum to the Weybridge Branch oj 
the R.Ae.S. last week. Al least : 
as interesting as the improvement | 12 ft. jib. is our specification figure), 
in the materials themselves is the 
very ingenious joint which Dr. de 
Bruyne has introduced, and which 

he describes 


Our problems mow are those Of the — iosscsccccccssssssmeesseeeee 


(Fig. 3) which enables a comparison 
to be made between various materials 
on a strength-to-weight basis. I think 
it may be said that, in so far as such 
comparisons have significance, ‘‘ Gordon 
Aerolite '’ compares very well with that 
of materials at present in use in aircraft 
construction. 

The impact figures obtained and the 


satisfactory. An impact specimen which 
has been subjected to the standard im 
pact test for spruce, according to Inspec- 
tion Leaflet 7 of A P. 1208 (the figure of 


shows a type of failure which is not that 
characteristic of a brittle material, 
although the stress strain diagram of 
‘*Gordon Aerolite’’ is linear, that is to 
say, obeys Hook’s Law, right up to the 


dibidennndabcsaiiamiciiuiiaadaal point of fracture. 


So much for the material; now 
for a brief account of its production. To secure uni- 
formity and keep to the specification figures it is, 
of course, essential to maintain a constant control 
over the process and make tests at every stage of 
production. The first step in the process is to get 
all the fibres uniformly arranged parallel to one another. 
rhis is done by a special machine which is shown in Fig. 4. 
This machine takes in loose fibres, draws them into a 
uniform band, and then passes this band through the 
impregnating bath, after which it is dried and 1s ready 
for pressing. The whole process of impregnation is an 
extremely interesting one ; too great an impregnation leads 
to a swelling of the fibre, with reduction in strength ; too 
little impregnation leads to a poor shear strength and poor 
machining properties 

The dried and impregnated (but not yet polymerised) 


Material. Vp Cip E/p S/p 











va ia : ibs. in! “tbs. in.* tbs. fin : Ibs. /in.* 
Cord Material .. 18,700 20,16" 1.79 x 10° 4,330 
Gordon Aerolite | 31,500 | 16,800 | 420x106 3,490 
Duralumin 19,700 19,700 =| 3.57 x 1" | 10,700 
Spruce .. | 20,000 10,000 2.60 x 10" 1,500 
Stee! ; 23,100 23,100 3.85 x 10 13,500 





Fig. 3. A comparison between various materials on a 
strength-to-weight basis. 





material is next put in a trough about 3o0ft. long by 6in. 
wide. This trough is then ited through an 8oo-ton 
hydraulic press (Fig. 5) specially constructed for this pur- 
pose. The trough is electrically heated and is so arranged 
that the temperature is high during the operation of mould- 
ing, and remains at a high temperature after the trough 
has passed through the press. The press has two rams, 
one at the top and the other at the side. The ram at the 
side is to give lateral support to the trough; the actual 
moulding is done by the top ram. With this press we 
can also produce finished spars of I-section of unlimited 
length, but normally we produce a plank 6in. wide by 
30ft. long and of any required thickness. 

Some may feel disappointment at not seeing pictures of 
the production of complete moulded wings and fuselages. 
I do not think, myself, that that is the way in which 
development will take place in the immediate future; I 
believe that the contribution which plastic materials can 
make to aircraft construction at the present day is in the 
form of standard materials which can be fabricated by 
any aircraft manufacturer into structures of any size or 
shape, using only the simplest possible tools. It would 
be unwise to dogmatise, but it does seem difficult to 
visualise anyone (except, possibly, a communistic or 
totalitarian government) being prepared to lock up thou- 
sands of pounds of capital simply to produce one particular 
size and shape of wing or fuselage. At any rate, at the 
moment I do not think the moulding of really large com- 
ponents is a profitable line of development to pursue. 

But, having made our long planks (which, of course, 
can be longer than 3oft. if required, as there is no limit 
to their length), the next step is to build them up into ap 
aeroplane. For this purpose let us suppose that we have 
to make the front spar of a cantilever monoplane of about 
12,000 pounds all-up weight. The density of the material 
is sufficiently low to make unnecessary the use of elaborate 
extruded sections, so that we can use our material in plank 
form. The chief problem is that of making connections. 
The shear strength of the material is only one-eighth that 
of its tensile strength ; the ratio for wood is, of course, far 
worse, but wood is a material which can be glued, and we 
are not yet satisfied with joints made by glueing our 
material. Clearly, if we are to use mechanical joints we 
cannot use the common but crude expedient of the hole 
and pin, and therefore we have developed a system of 
interlocking dowels which has proved under numerous tests 
to be efficient. 


Joint Construction 

Fig. 6 shows the construction of a typical spar joint. 
In one flange we make a groove into which we insert a 
ring which locks into a similar groove in the adjacent web 
members. This method transfers the load straight from 
one surface to another far more efficiently than would the 
use of bolted connections with their attendant concentra- 
tions of stress. The joint always gives central loading on 
compression members. 

The use of a circular dowel is advantageous not only 
because of the ease with which one can make circular 
grooves, but also because it gives the greatest stability to 
the ring under the particular loads imposed, which produce 
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The machine used for drawing out the fibres in a 
uniform parallel arrangement, and then impregnating them. 


Fig. 4. 


couples in the same sense at opposite ends of a diamete 

We take a plank and we drill it with 2 B.A. holes at 
each joint position ; then, by the use of a trepanning tool, 
we cut grooves around each 2 B.A. hole. 

The load on the joint at the root-end exceeds 40 tons, 
which, as Fig. 7 illustrates, is quite a considerable load 
if thought of in zoological concepts. The next view shows 
this joint in some detail ; it consists simply of dural plates 
sandwiched between the synthetic material. One’s first 
reaction is to say that there is far too much metal, but 
when it is remembered that the synthetic and the metallic 
materials have both about the same ultimate strength, it 
will be seen that the joint is not so ill-proportioned as 
might at first appear. On test it has stood up to the 
required load. The construction of such a spar is a simple 
process ; it is held together with 2 B.A. nuts and bolts. 

I think that I have said enough to give an idea of the 
position we have now reached in the development of plastic 
materials for aircraft structures. Briefly, we can produce 
a material of good strength-to-weight characteristics in 
almost unlimited lengths and which can be built up easily 
into structures capable of withstanding heavy loads. 

Development, of course, is in no way finished, and we 
are working now at the production of materials with char 
acteristics specially suited for lightly loaded structures 

The table of comparative strength figures already given 
is only a fair comparison for tension members, and few 
components in a structure are subjected to tensile forces 
only. If we try to make a more general comparison cover 





Fig. 6. Method of making a typical 
spar joint by a system of interlocking 
dowels. 
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The 
moulding press in which 3oft. (or 


| Fig. 5. 800-ton hydraulic 


even longer) 6in. or 


I-section spars can be produced. 


“ planks 


| ¢ ' 


ing the behaviour of materials 
under shear and compression, we at 
once meet the difficulty that the 
size of the structure cannot be left 
out. 

It is, in fact, only possible to 
make comparisons when Wagner's 
“ Kennzahl ’’ * (which I have, per 
haps clumsily, renamed The 
Structure Loading Coefficient,’’ 
and which is numerically equal to 
the square root of the applied load 
divided by the length of th 
member) is the same. 

However, for low structure load 
ing coefficients it is possible to say 
that the figure of merit of a 
material under compression is given 


by E/p, where E is the value of 
; Young’s Modulus, » is a fraction, 
and p is the density. You will see 
at once that, because » is a frac 
tion, a low density is of more im 
portance than a high Young's 
P Modulus in a material for low struc 


ture loadings. 

It will thus seen that it is 
always worth while ‘‘ blowing out 
a compression member at low struc 


be 


Fig. 7. 


ture loadings, both on an atomi 
scale by the choice of a _ low 


density material, and on a macro 

scopic scale by the use of a section 

with a big cross-sectional moment 
ol inertia 

We will assume that a designer 

* H. Wagner, Z.).M., 


1928, p. 241 





The load on the joint at a spar root- 
end is brought home amusingly but forcibly 
by this illustration, shown on the screen by 


Dr. de Bruyne at his lecture ; 

been carried by a joint of the type shown in 

Fig. 

Fig. 8. (Right) A spar root-end consisting 

simply of a ‘‘ sandwich ’’ of duralumin plates 

and synthetic material, secured with 2 B.A 
bolts and nuts. 
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is free to choose the best form of cross-section for a com 
pression member, and is free to choose his material. In 
making his choice he should bear in mind that a low density 


is in all cases worth a pro rata sacrifice in Young's 
Modulus. 

Suppose we begin by choosing steel with E = 30 
10° lb. /in.* and p = 7.8; we shall find that at low struc 


ture loadings the material fails at a low stress because even 
the best profile we can develop will have excessively thin 
walls. 

Therefore let us ‘‘ blow out”’ our steel 
scale so that its density falls to 2.8 


on an atom 
and suppose the value 


2.5 

of E falls, pro rata, to x 30 x 10° Ib. /in 10.8 
> 8 . 

10° lb./in.* We shall now have a better material for 


low structure loadings because E»/p will be larger, and 
you will note that in fact we have chosen duralumin 
(o = 2.8 and E = 10 x 10° Ib. /in.’) 

We can continue this process further by expanding our 


steel on an atomic scale until p = 1.8 with a pro rata re 
. " 1.5 

duction in E to a value of = — x 30 x 10° Ib. /in 6.9 x 

10° lb. /in.* We shall then have Elektron. (p = 1.8 and 

E = 6.4 x 10° Ib. /in.*) But, even with Elektron, the 


stress under compressive failure does not attain the ulti 
mate compressive strength of the material, though it will 
be a much higher fraction of the ultimate strength than 
in the of steel at the low structure loading 
coefficient. 

What is the next step? Clearly, to use beryllium or to 
explore the possibilities of organic materials. The carbon 
atom itself is not a specially light atom ; packed together 
in the closest possible way, as in a diamond, its density 
is 3.52, which is about twice that of magnesium But 
when combined with oxygen and hydrogen atoms it suffers 
a change, and the density of the resultant compounds falls 
to the order of unity ; nevertheless, the linkages between 

the atoms are strong 

That, in brief, is the prima facie 
case for organic materials in air 
craft structures, and since (as I hope 


case Same 


have been able to demonstrate) 
they are equally useful for high 
structure loadings, I think it may 


said that there are good 
for believing in thet 


fairly be 
reasons 
utility 


42} tons has 


8. 
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Spain and Germany : Flying Marine Craft : Signalling : Navigation 


Spanish Air 
** Cardboard Crucifix,’’ by Oloff de Wet; 8s. 6d., William 
Blackwood and Sons, Ltd. 


ELL and vividly written, this book by an Englishman 

who fought as a pilot in the Spanish Government air force 
is chiefly remarkable for the contrast it presents to the air- 
fighting stories of 1914-1918. Its technical insight, too, and 
the light which it throws on the types of machines in use by 
sides in the civil war make it worthy of note. 

Some extracts will serve to emphasise those opinions :— 

‘‘ This is my first patrol with a Dewoitine ; apart from the 
solitary Hawker Fury, it was the best machine we had. They 
are highly manceuvrable and have a wonderful climb. . . . I 
bet this little high-wing monoplane will spin just as easily 
and as fast as the Siskin I was once taught on by Peter May 
at Grantham. “ee 

‘* Heinkels, Heinkels, and if it is not the Germans that 
swarm on top of us, it is the Italians in their Fiats. I remem- 
ber how they came diving out the glare, black silhouettes 
that hurt your eyeballs to look at close. They sweep by, 
now in front, and Bonneval signals to us to break formation 
as another flight of the enemy soar over our heads. Clouds of 
white smoke envelop my opposite number as he releases the 
fire extinguisher into his burning motor.”’ 

It is with a certain amount of disappointment that one dis- 
covers, half-way through the book, that the author has finished 
with his flying. The rest of the story tells of espionage, escapes 
by night, clubbed sentries, and so forth. Good adventure stuff 
in its way, but somehow lacking the realism of the first part. 


, 


Goring 
** Géring, the Iron Man of Germany,’’ by H. W. Blood-Ryan ; 
John Long, Ltd., 15s. 


HE author of this book admits that in Field Marshal Goring 

““reposes the ruthlessness of the Prussian-trained officer,’’ 
and he quotes him as saying once, ‘‘ You must all become 
accustomed to the idea that I am not in office to dispense 
justice, but to destroy and exterminate.’’ Nevertheless, the 
author seems to plead with his readers for some sympathy 
with the subject of this book, emphasising Géring’s fondness 
for children and his kindness to animals. 

Flight is chiefly concerned with Gd6ring’s air record and 
position. The account of his activities in the Great War is 
given in a rather amateurish way, and the author is evidently 
not an authority on the subject As the present Air Minister 
of Germany, Géring, he says, ‘‘ May be considered one of the 
few advocates of the use of Lewisite,’’ and an advocate of air 
attacks on civil populations. 

The author writes that ‘‘many fairy tales have been told 
about the German Air Fleet. . That Germany has a powerful 
war fleet there is no doubt, but its battle strength is probably 
no greater than Britain’s. The personnel has not the training 
of the R.A.F., and the accident roll is heavier than our own 
The British Air Force has an advantage over the German 
inasmuch as it has a longer continuous record, which is bound 
to make for superiority in its comparative efficiency.’’ That 
is certainly true, though it is sometimes overlooked. 


Flying-Boat Training 
** Air Mariner’’ ; 6s. 6d., Pitmans. 
S JME time ago Pitmans published a handbook by an 
American pilot describing seaplane operation, largely for 
the benefit of the prospective private owner. In this the 
technique of handling comparatively small seaplanes was de- 
scribed, with a good deal of information about general main- 
tenance and landplane conversion. Now another book, written 
by an anonymous “flying-boat pilot,’’ has been published 
covering very much the same ground, but designed largely for 
consumption by experienced professional pilots who are now 
going over to large flying boats 
On the whole the reading is very easy going, and after two 
chapters dealing in a general way with marine affairs from 
knots to mooring technique, only a comparatively short chapter 
is devoted to the various particular difficulties of flying-boat 
handling on the water and in the air There is some good 
material about rough-sea take-offs and landings, as well as 
about forced-landing methods—though the author is careful to 
remark in a preface that there is not a unanimity of opinion 








on the many major and minor points of seamanship. The 
description of the various methods of runway illumination at 
night is interesting largely because it shows that ideas on this 
matter are settling down. It seems that when “‘landing’’ a 
flying boat at night, whether with the help of paraffin or elec- 
tric flares, the amount of local illumination is very small and 
the result is that the pilot must carry out what can only be 
described as a “‘ pure flare-path’’ landing. The author adds 
that the methods involved in such a landing may be of value 
when a machine is being put down on a glassy calm sea during 
daylight. In other words, height is judged by objects ahead or 
to one side rather than from the appearance of the water 
immediately below and ahead. 


Communications 


** Brown’s Signalling—How to Learn the International Code of 
Signals’’ ; 3s. 6d., Brown, Son, and Ferguson, Ltd., 52-58, 
Darnley Street, Glasgow, S.1. 


NE of the bodies recommended in Air Ministry pamphlet 44 
(Civil Aircraft Navigators’ Licence, Second Class), this 
220-page volume should be of real utility to pilots and navi- 
gators, and especially to those who handle marine aircraft or 
whose duties take them over the sea. 

Apart from the main sections, which show signal flags, 
buoys, etc., in colour, there is a chapter devoted to aircraft 
marking and lights (again shown in colour) and another 
dealing with communication between aircraft and ships or coast 
stations. One interesting note deals with procedure on 
encountering Service aircraft wishing to make use of a ship for 
signalling exercise. 


Popularised 


“*The World’s Airways,’ by Robert Finch ; 5s., University of 
London, Press, Ltd., 10 and 11, Warwick Lane, London, 
E.C.4. 

REVIEW of the world’s commercial aviation and explana- 
ation of methods, written in “‘ popular’’ style for the 
younger reader. Older ones, too, who are prepared to cope 
with ‘‘ Scylla, the shining four-engined monster that is to fly 
us to Cologne’’ (and that sort of thing), can learn quite a lot 
about a subject which can easily be an incredibly dull business 
when handled by statistical-minded specialists 
The book, incidentally, is quite a fat five shillingsworth in a 
world of too many thin eight-and-six-worths—or not worths 


To-day’s Requirements 


“The Book of the Sextant,’’ by A. J]. Hughes; 5s., Brown 
and Ferguson, Ltd., 52-58, Darnley Street, Glasgow, S.1 


LTHOUGH presumably intended for consumption, in the 

main, by marine navigators, this book should be useful 
to the increasing number of pilots who are taking their 
astronomical navigation seriously Ihe practice of making 
use of this form of navigation must increase and Imperial 
Airways, for instance, intend that every one of their captains 
shall eventually be a First-Class Navigator. Regulations, too, 
demand that this qualification shall be held by every transport 
pilot whose service takes him over more than a certain length 
of ocean. 

Mr. Hughes explains the principles of the sextant and 
describes both the marine and bubble types—including the 
latest development—the new exampie of “‘ averaging ’’ instru- 
ment which has been produced by his firm. The majority 
of people, when handed a sextant for the first time, are quite 
unable to obtain any results at all, and, apart from the know- 
ledge demanded for the calculations involved, a_ certain 
amount of practice is required for its successful use. The 
Book of the Sextant should help the new user quite con- 
siderably. 

To the reader who is not directly interested in the wavs 
and means of sextant use, the first chapter in the book is 
the most _ interesting In this are described various 
astronomical navigating instruments which have led up to the 
latest sextant The sentence: ‘‘Invented by Hipparchus 
160 B.C and simplified by Stoleing, 187 A.D.,’’ has a 
curiously modern flavour, though the time interval between 
the invention and the improvement is somewhat long 
according to present-day standards. 
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A Dagger VIII 
complete with ' 
spinner, nose \ 
cowl and chutes 

for the cooling 

air 


THE NAPIER 


DAGGER VIII 


FLIGHT. 












Details of a 24-cylinder H-type Engine Now in Large-scale Production : 


1,000 A.p. at 8,750 ft. 


N increase in power of something like 200 h.p. and a 
A rise in rated height have resulted from improvements 
incorporated in the Napier-Halford Dagger VIII 
engine, now in large-scale production at the Napier 
works at Acton. This new unit, like its predecessors, is 
characterised by the arrangement of twenty-four small air 




























: Major Improvements 


cooled cylinders in the form of an H ; high operational speed 
and compression ratio ; small frontal area ; and high output 
from a comparatively small cylinder capacity. Under maxi 
mum power conditions for level flight the output is no less 
than 59 h.p. per litre 

The Air Ministry describes the new engine as having an 
‘intermediate-altitude ’’ supercharger, which means that 
the rated height is rather greater than that of current 
medium-supercharged engines but not so high as for the 
new fully supercharged models The 
maximum output of 1,000 h p. 1s actu 
ally attained at 8,750ft., the rated out 
put being 925 h.p. at 9,oooft 

Apart from a variety of minor 
changes in layout and construction the 
Dagger VIII exhibits a number of 
major improvements in comparison 
with its predecessor, the Dagger III 
These include an increase in fin area 
a double-entry supercharger, and pro- 
vision tor a constant spe ed airscrew 

The general arrangement of this 
unconventional type of engine will be 
apparent from the cut-away drawing 
on the two following pages 

The aluminium alloy crankcase is in 
two halves, joined along the horizontal 
centre line Spigot-mounted to the 












front and rear end respectively are the 
nose-piece (which houses the main re 
duction gears and the drives for the 
magnetos, distributors and _ control 
unit for the constant-speed airscrew 













and the timing casing Each pair of 
cylinder blocks—port and starboard—has 
one crankshaft; these are machined from 

















nrimucd @ ’ ‘ pa drawing 












The double-entry blower is the most promi- 
nent feature at the rear of the new Napier 
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THE NAPIER-HALFORD DAGGER VIII 
24 CYLINDERS 1,000 HP. 


Originally designated E.108, the latest Napier 24-cylinder engine is now known as the Dagger VII]. Rated 

and maximum powers are respectively 925 h.p. at 9,000 ft. and 1,000 h.p. at 8,750 ft., the latter figure 

giving an output per litre of 59 h.p. The arrangement of the 24 cylinders in H formation results in unusually 

low frontal area, which in relation to the power gives a figure of 175 h.p. for each square foot. This 

specially prepared Flight drawing shows such characteristic features as the twin crankshafts, hydraulic 
tappets and double-entry supercharger. 
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solid steel torgings, ud have a main bearing between each 
throw. Eight plain lead-bronze bearings are provided for 


each shaft. 

ach crank has a connecting-rod assembly comprising a 
forked rod with a fixed lead-bronze-lined steel bearing shell 
and a plain rod oscillating on the outside of the shell 
Phosphor-bronze is used for the gudgeon-pin bushes. 


Pistons are aluminium alloy forgings and incorporate two 


PR 





gas rings, two scraper rings and a hollow tully floating 
gudgeon pin. 

The close-finned steel cylinders, which have a bore and 
stroke respectively of 97 mm. and 95 mm., are machined all 
over and are provided with heads of forged aluminium alloy 
likewise machined. The heads, with their sparking-plug 
adaptors, stellited valve seats and passages for inlet and 
exhaust valves, are assembled as a unit with the cam- 
shaft casing. Between each cylinder and its head is an 


aluminium sealing ring 


(Left) 
A view show- 
ing how the 
mixture is dis- 
tributed from 
the double- 
entry super- 

charger 


(Right) 
With spinner 
and nose cowl 
in place the 
Dagger VII! 
takes on a new 
air of impres- 
siveness This 
trontal view 
shows its 
extraordinary 
compactness 
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[he airscrew shaft, viewed from the 
front end, rotates clockwise. It is carried 
on two bearings, there being a roller 
bearing immediately in front of the gears 
and a ball and roller bearing at the 
front of the nose-piece. It is geared to the two crankshafts 
by a single spur reduction gear having a ratio of 0.308: 1. 
In view of the increased speed of the engine and the con 
sequent modification of the reduction gear, it has been 
necessary to raise the airscrew shaft slightly above the 
centre line. Through the centre of the airscrew shaft 
there is an oil feed for the De Havilland constant-speed 
airscrew governor which is mounted on the nose-piece and 
takes its drive from the starboard crankshaft. The air- 
screw-shaft is a standard S.B.A.C. No. 5 size, and will 
normally accommodate a three-bladed airscrew. 





Ignition 

There are two B.T.H. magnetos with separate 24-point 
distributors, all four components being mounted on the 
nose-piece and driven through gears from an extension of 
the starboard crankshaft. Breeze ignition harness is fitted 
as standard, and there is an automatic advance and retard 
unit. 

The drive for the timing gear, blower and accessories is 
in the form of a tubular shaft centrally placed and driven 
by the port crankshaft. Bevel gears provide the drives 
for the four overhead camshafts, working through vertical 
shafts at the rear of the cylinder banks. The rockers, 
through which the valves are operated from the camshafts, 
incorporate hydraulic tappets which eliminate any need 
for adjustment of clearances. The entire valve gear is en- 
closed and lubricated continuously. 


NAPIER-HALFORD DAGGER VIII. 


Bore v7 mm 

Stroke 05 mn 

Compression ratio 74:1 

Capacity 16.8 litres. 
| Net dry weight 1,390 Th 


800025 h.p. at 4,000 r.p.m 
at ¥,000tt 


Rated power 


Maximum power rating 1,000 h.p. at 4,200 r.p.m. 
at 8,750ft 
Take-off power 955 h.p. at 4,200 r.p.m. at 
ea level 
Max. r.p.m. (T.V. dive 4,800 
Fuel consumption (cruising at } power at 
13,500 ft.) 52 gal./br 
Fuel consumption (all-out level flicht at 
| 8,750 ft.) O43 gal./hr 
| Oil consumption (max. cruising 8 to 14 pt. ‘her 
Max. cylinder temperature for climbing 245 deg. ( 


BRISTOLS IN 


N exemplary catalogue of current Bristol engines has been 
issued by British Aeroplane Engines, Ltd., of Montreal, 
Quebec, which company represents the Bristol concern in 
Canada. Apart from describing and illustrating in detail the 
Mercury and Pegasus range and the sleeve-valve Aquila, 
Perseus and Hercules it contains details of a type of Pegasus 
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at 4,5o0o0!t 






The cylinder, head and valve 
assembly of the Dagger VIII. 




















































The up-draught carburettor is 
of special S.U. design and is 
mounted below the super 
charger. It is of the twin-choke 
fully automatic type and em- 
bodies a two-position mixture 
control and a four-stage boost 
control, the latter being opera 
ted by a two-row cam worked 
by the throttle. Oil heating is 
provided for the chokes and 
butterfly valves 

From the tubular centre shaft 
already mentioned the centri- 
fugal supercharger is driven by 
spur gears through two lav- 


4 


shaits The impeller spindle 
carries a torque overload relief 
clutch. The new impeller ts 


double-sided in view of the double-entry design of the 
supercharger. From the impeller the mixture is led through 
stationary difiuser vanes to the induction pipes, which 
are cast in the top and bottom of the timing gear casing. 
Thence it passes to two separate cast induction pipes cx- 
tending for the length of the crankcas¢« The hot and cold 
air intake incorporates an Amal flame trap 


Lubrication 


A high-pressure oil supply (50 Jb. per sq. in.) lubricates 
the crankshaft journals and big ends [The reduction gears 
are lubricated by two jets from the high-pressure supply 
The cylinders, small ends of connecting rods and gudgeon 
pins are splash-lubricated A reducing valve supplies a 
low-pressure system (10 lb. per sq. in.) to lubricate the 
rest of the engine Splash oil escaping from the bearings 
crains into the sump and is returned to the supply tank by 

ivenge pumps rhe high-pressure oil system has an 
adjustable pressure relief valve There Is one pressure 
pump and two scavenge pumps, all of the gear type. The 
former delivers under pressure to the working parts of the 
engine oil from the supply tank, while the suction pumps 
scavenge the engine and return the oil At each end of 
the lower camshaft casings is a small vane-type pump to 
return surplus oil to the crankcase. Between the pressure 
pump and the engine are two Tecalemit filter elements 
fitted in parallel; there are two gauze filters for the 
scavenge oil. Provision can be made for high initial oil 
pressure for starting 

Fuel is supplied to the carburettor by a gear-wheel pump 
on the starboard side. A fuel relief valve is incorporated, 
differentially controlled to allow for variations in atmo 
spheric pressure. The capacity of the pump is twice that 
of the maximum requirement of the engine 

A Rotax Eclipse combined hand and electric starter 
is arranged to operate via bevels on the rear end of the 
port crankshaft, a ratchet device being supplied to prevent 
damage from backfires. Drives are provided for Rotax 12 
volt 500-watt electric generators, 56.T.H. air compressor, 
Pesco vacuum pump and hydraulic pump 


In addition to those mentioned in the feregoing description, the 
following are among the firms contributing to the construction of 
the Dagger VIII 

British Aluminium Co., High Duty Alloys, Magnesium Castings 
nd Products, Ltd., Birmingham Aluminium Casting Co. and Ster- 
ling Metal crankcase, piston percharger and other alloy cast 
ings), Firth-Derihon (connecting rods, cylinders, valve gears and 
uirscrew shaft), George Turton Platt (cylinders), English Steel Cor 
poration rankshafts), Integral Auxiliary Equipment Co. (pumy 


CANADA 


not so far seen in this country This is the Mk. IX which, 
judging from performance figures, is a derated version of the 
Pegasus X, the rated power being 725 h.p. at 2,200 r.p.m. 
instead of 85e h.p. at 2,250 r.p.m. at 4,o0oft. 
This model is being installed in the Blackburn Sharks manufac- 
tured in the Vancouver works of Boeing Aircraft of Canada. 
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NCE again, based on certain leakages of information 

and on the somewhat innocuous fact that a meeting 

is to be held to-day between the Executive Com- 

mittee of the Council of Light Aeroplane Clubs and 
the Air Ministry, there are rumours abroad of an im- 
mediate reorganisation of the Civil Air Guard on more or 
less rational lines. Similar rumours were current nearly two 
months ago, and the likely changes were foreshadowed in 
Flight of November 24. 

The statements which have been made are, however, 
still somewhat premature, and it is unlikely that the event- 
ually inevitable categorisation will be made for some time. 
In the first place the meeting to-day involves the C.A.G. 
Commissioners only in so far as two of them are on the 
Executive Committee of the G.C.L.A.C., and before any 
official announcement can be made the clubs will need 
to be separately consulted and a tremendous lot of re- 
organisation carried out. Even if the new basis of the 
C.A.G. came into being at once, none of the clubs have 
the necessary facilities for dealing with the training in- 
volved, and the whole thing is so complicated that nothing 
much can possibly be done before the early summer. 

Nor is there anything new or particularly original about 
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OVERWEATHER: 
A glimpse from the 
cabin of a Messer- 


schmitt Taifun 
flying over the 
Orgaos mountains 


near Rio de Janeiro. 


the rumoured 
changes. It has 
always been obvi- 
ous that the scheme 
in its present form 
is imadequate for 
its ostensible pur- 
poses, and so far 
no attempt has been 
made to give the 
more _ experienced 
club pilots and 
private owners the opportunity of making good use of the 
new subsidy arrangements. This section of the amateur 
flying community, I have always claimed, is the most 
deserving of assistance, since those who make it up have 
done all the initial spadework and have, at their own ex- 
pense, fitted themselves fairly well for Service duties. 

The C.A.G. scheme as it stands gives the ordinary appli- 
cants the necessary experience to make them fit for a 
number of ground and subsidiary air duties. The members 
who are of Service age and fitness can at any time be 
drafted into the Volunteer Reserve, so that they are fully 
covered. Only the over-age members who have already 
done a quite considerable amount of flying need to be 
specially catered for. So that any new scheme, however 
it may turn out in the end, merely involves the introduc- 
tion of a system by which these experienced club pilots 
and private owners may be given an opportunity of fitting 
themselves for special work in time of emergency. 

Since the scheme was first introduced I have hammered 
away at those responsible in the interests of this forgotten 
and useful section of the flying community. Let us hope 
that their possible worth has been fully realised. 
INDICATOR. 


FROM the CLUBS and SCHOOLS 


LONDON 
AST week a total of 66 hr. 45 min. was flown and Messrs. D. J. G 
4 Duncan, J. W. Chance and H. A. M. Woodhatch made their 
first solos 


NORTHAMPTON 
The weather greatly affected the flying totals at Northampton, 
but machines were in demand whenever conditions permitted 


PLYMOUTH 


Thirty hours were flown in the intervals between strong winds, 
rain and bad visibility Mr. J. T. Howard made his first solo flight. 


NORTH BRITISH 


On three days last week there was no flving owing to bad weather 
at Dyce The C.A.G. members, however, managed to put in 6} hours 


BOMBAY 

Over 216 hours were flown by club machines during November 
The engineering courses are full and the second flying course of 
the season is about to be opened. 


IPSWICH 

I'wenty-three and a half hours were flown during the week ended 
January 3, in spite of high winds, heavy rain and snow. Mr. F 
Driessen made his first solo flight 


MARSHALL’S 


rhe total flying at Cambridge amounted to 65 hours for the week 
ended January 7. Messrs. Waller and Trilwood, of the C.A.G., made 


their first solo flights. 
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WESTON 

Nineteen hours were flown during the week Messrs. J. D. Watts 
ind P. ¢ lilley made their first solo flights Two days were un- 
suitable for club flying owing to high wind or heavy rain 


THANET 

Instructors and pupils achieved the creditable total of 41 hours 
this week, although flying was held up on three 
iin and bad visibility 
their first solo flights 


BORDER 

Ihe recent cold weather has made the aerodrome surface serwice- 
able again and, as a result, a certain amount of progress has been 
mace len C.A.G.s are flying solo and two have passed their “ A ”’ 
licence tests. Flying for the first six days of the year amounted to 
19 hr. 50 min, 


EXETER 

On New Year’s Eve about 50 members, including the vice-presi- 
dent, Sir James Owen, spent a pleasant evening at the club and 
stayed to see the New Year in Ihe week’s flying time was 15 hours. 
— were two days of strong wind and one of heavy rain and low 
cloud. 


STRATHTAY 

Owing to bad weather the total flying for December amounted 
only to 60 hours—which very nearly touched November's dismal 
figure. The improved conditions in the last week of the month, 
however, enabled Messrs. Stewart, McKelvie and Crawford, all of the 
C.A.G., to pass their ‘‘ A ’”’ tests. 


lays by snow, heavy 
Messrs. F. H. Bennett and J. Hazeldine made 
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PORTSMOUTH 

For the week ended January 7, 6 hr. 5 min. flying was put in. 
The Civil Air Guard building is now ready for occupation, and in 
that section 16 hr. 30 min. was logged for last week. One hundred 
and twenty-one C.A.G. pupils are taking instruction and, of this 
number, 43 are flying solo. Miss K. Gill has taken up the position 
of air hostess to the club. 


YAPTON 


The C.A.G. training at Yapton is going ahead well and 


25 hr. 10 min. was flown during the week ended January 7. There 
are now 63 members under instruction and 13 are flying solo. Three 
“A” licences have recently been issued In the club section 


5 hr. 10 min. was logged and Mr. E, G. Fischeles has qualified for 
his “‘A’’ licence. 


BROOKLANDS 

The flying school and «lubhouse reopened on January 2, and up 
to the following Saturday night 75 hours’ flying was recorded. A 
party of members visited Ostend. Private-ownership is on the up- 
grade at Brooklands, sixteen private machines at present being housed 
there It is-hoped to resume the monthly series of competitions in 
February and the same system as that used in 1938 will be adopted. 


JOHANNESBURG 

A club crutse to Durban took place on December 16 and another 
cruise to Aijiwal North over the Christmas week-end. Another one 
was made by five members, who visited Ladybrand. A total of 
536 flying hours was recorded in November and one pilot obtained 
his ‘“‘A”’ licence. Messrs. Knight and Newborn passed their “ B”’ 
licence night-flying test at Baragwanath 


BENGAL 

Although the Bengal Flying Club had only one aircraft in com- 
mission during November, 111 hr. 10 min. flying was put in. It is 
anticipated that the other machines will be in the air very soon 
as the new ground engineer, Mr. H. Popatlal, took up his duties 
in December. Cross-country flights to Maheshganj, Dacca, Deori 
and Jessore were part of the activities, and Messrs. H. H. Marshall, 
J. N. Ghose and G. Das passed the tests for their “‘ A ’’ licences. 


PENANG 

The report for November from the Penang Flying Club shows a 
flying total of 54 hr, 40 min., which includes 12} hr. dual 
instruction. This total shows a drop on the previous month, due 
to the fact that the staff had their annual holiday during the first 
fortnight of the month. Mr. L. J. Brittain made his first solo, and 
interesting visitors to the club included four Vickers Vildebeests from 
the R.A.F. at Singapore, and four machines from the Straits 
Settlements Volunteer Air Force 


LUCKNOW AND CAWNPORE 

A meeting of the selection board for the U.P. Government 
Nominee Scheme was held at the Council Hall, Lucknow rhe first 
Piper Cub received its C. of A. at the beginning of December, and 
its popularity is shown in the fact that half the U.P. Club’s total 
flying time—o8 hours for the month—were flown in it Another 
Sports Cub was delivered at the end of the month Mr. G. B. 
Mansukhani passed his ‘“‘ A” licence tests. The club was repre- 
sented at the Karachi Air Rally by Mr. K. L. Varma with the Moth. 
They took part in the formation and bombing competitions 


Pre-C.AG. 


~OME interesting figures are given in the annual report of 

the Leicester Aero Club which has just been issued 
During the year which ended on September 30 this club earned 
what was for them a record subsidy—derived from ‘‘A’”’ 
licences, renewals and so forth—of /825. 

Since at the time when the club’s year ended the C.A.G. 
scheme had not got into its stride, the suggestion is that club 
affairs in that part of the world were looking up even without 
the new assistance. During the period concerned ten pilots 
were trained ab initio and forty-six licences were renewed. Mr. 
]. F. Carroll now holds the position of chief instructor, Flt. Lt 
R. L. Bateman having left to take a similar post at the Exeter 
Aero Club. 


Perpetual Motion Discovered at Shoreham 


HE Municipal Airport buildings at Shoreham, in which the 
South Coast Flying Club is housed, adapt themselves 
nicely to the lighter sides of club existence. 

Last Saturday the Club held one of its dinner dances, 
theoretically to celebrate the completion of another year of 
flying, but (as Capt. Francis Haddock, who took the chair at 
dinner, explained), also to mark the latest achievement of the 
club’s instructor and secretary—the ever effervescent C. L. 
Pashley 

During the week he had actually reached his ten thousandth 
hour of flying—practically all instructional—and had also dealt 
(appropriately, we hope) with his thousandth pupil. Speaking 
under heavy compulsion, ‘‘ Pash’’ characteristically dismissed 
his achievement in a sentence which represented about one 
word for every thousand flying hours—or for every hundred 


pupils. 
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Private Flying 





HANWORTH 


Although no flying was possible on two days owing to adverse 
weather conditions, six first solo flights were made—by Messrs. A 
Freakes, D. Green, P. Masefield, R. Demuth, W. Edmonds and A 
Bloxham rhe total flying for the week ended January 6 amounted 
to 48 hours 
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NEWCASTLE-ON-TYNE 

In spite of the bad weather experienced at Newcastle, 79 hours 
flying was logged last week, 55} hours of which represented the 
C.A.G.’s eficrts. In that section Messrs. E. W. Kenton, S. Stokoe 
and A. Coulson made their first solos. The C.A.G. pot-pie supper 
will be on January 20, and in the meantime lectures are held on 
Mondays, We sdays and Fridays 


SOUTH COAST 

\lthough the weather was not very kind some flying was done. 
Mr. W. R. Potter qualified for his ‘‘ A "’ licence and Mr. I. Bowman 
nd Mrs. Haddock made heir first solo flights he latter, the wife 
of the chairman, put up a very good performance after only 5} hours’ 
instruction rhe annual general meeting was ‘held last Saturday and 
was followed by a dinner and dance Ihe committee for 1039 is 
lk. F. Haddock (chairman), W. E. Grieve, L. Bellairs, S, G. Stevens, 
A. Oram, W. O. Cooksey, J. Heath and G. He 


ROMFORD 
During the weck J. Wreford qualified for his ‘‘ A licence as a 
C.A.G. member and 22 hours’ C.A.G, flying was recorded 
No. 6 Romford) aqua lron, the Air Detence ( jet Cory] com- 
manded by Sqn. Ldr. Garston Jones, should have plenty to keep 
them interested during the year Recently the Air Ministry delivered 








t 


to Maylands a number of morse keys, transmitting and receiving 
set and an aeroplane engine for instructional purposes \ series of 
lectures are also being rranged for the Cadets on a wide variety of 
subjects. Drill instruction will be given on Sunday afternoons, these 


parades being gradually reduced as the Cadets become prohicient 
rhe completely established squadron of 100 cadets is now in uniform, 
and already there are many recruits waiting to be passed to the 
second squadron, which is in the process of formation by Councillor 
J. Osborn 


NORFOLK AND NORWICH 
rhe completion of the Air Ministry returns for 1938 shows a total 
of 1,442 flying hours Of these the Air Guard section, formed in 





September, contributed 296 hours and, of the remainder, the Public 
Schools Aviation Camp was responsible for 140 hours. Instruction, 
both elementary and advanced, amounted to 425 hours, and 6 “‘ A 
licences, 1 “‘B”’ licence, Camp “A licen nd 8 Air Guard 
7 licences give evidence of the effectiveness of the training 
During the course of the vear, the club fleet has been increased by 
an extra Moth, and an extra instructor has joined, in addition to 
the increased Civil Air Guard staff 

rhe gliding section, which has been in operation for a year now, 
has equally good results to report ow certificates, 6 “B 
certificates and 4 “A certificates The section started with one 
primary trainer and a secondary glider; it now h five machines 
lowards the end of last week the snow had cleared off the aerodrome 
sufficiently to permit the machines to take the r—they have been 
in the hangar for ten days Nearl wo hundred members fore 
gathered to see the old vear out at lance held by the club 








THE RIGHT PERSPECTIVE: The Duke of Richmond ani 
Gordon, who is one of the C.A.G. Commissioners, takes 
delivery of his new two-seater Tipsy at Hanworth. 
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News and Official Notices for 


Congratulations— 

“TO the Chairman of The Committee, Mr. W. Lindsay 
Everard, J.P., D.L., M.P., on the Knighthood conferred 

upon him in the New Year Honours. 


U.S.S.R. and British Airman 


ii is now permissible to refer to hitherto unpublished facts 
behind the release of Mr. Brian Grover, the British pilot 
who was imprisoned by the Union of Soviet Socialist Republics 
in Russia when he flew to Moscow with the object of rejoining 
his Russian wife. : 

Mr. Grover had gone out to Moscow by air without a permit 
He was arrested after landing, and while he was in prison his 
case was widely reported in Great Britain. 

On January 2 the Secretary of the Royal Aero Club sent 
the following message to Brigade Cdr. Slatozvetov, of the 
U.S.S.R. Head Central Aero Club. It was in reply to a tele- 
gram of congratulations and best wishes for the New Year: 

‘“Much appreciate your cable with good wishes. As 
New Year's gesture, may we enlist your sympathy on 
behalf of our compatriot, Grover?—Perrin, Royal Aero 
Club.”’ 

A sequel to this interchange of messages by the two national 
aero clubs was that on Wednesday, January 4, Mr. Grover 
was released from prison, allowed to rejoin his wife and, with 
her, to leave Russia. 

No details are available as to all the influences which were 
at work and which led up to Mr. Grover’s release. 


Going Up 
ECORDS now available for the last quarter of 1938 show 
that there was a sharp increase in the number of pilots 
obtaining Aviators’ Certificates. 

In October the total was 92, in November it was 170, and 
in December it was 196. Among the clubs, outstandingly good 
results were secured by the London Air Park Flying Club, 
members of which obtained 36 Certificates in this quarter. 
Other good returns were from the Redhill and Southend Flying 
Clubs, with 27 each. The Portsmouth Flying Club produced 
19 and the Bournemouth 18. 

There ‘are many other examples of noteworthy progress in 
the last two months. It is worth recalling that in November 
and December of 1937 the comparable figures were 64 and 39 


Czech Check 
A ‘“ NEUTRAL ”’ area, which should be distinguished from 


a ‘ prohibited ’’ area because regular airlines may 
operate over it, has been established for 10 km. on either 
side of the lines of demarcation between Czecho-Slovak and 
German territory and Czecho-Slovak and Polish territory. 

All aircraft other than those on regular air transport services 
are prohibited from flying over this area until the frontier line 
has been finally demarcated, but an exception is made for 
Czecho-Slovak and German Air Force aeroplanes in certain 
special cases. 

In Slovakia and Sub-Carpathian Russia the prohibited area 
extending 10 km. on either side of the frontier remains in force. 


Siamese Kites 
ITE flying—of the non-political kind—is regulated in 
Siam by a ministerial order, of which particulars have 
been received by the Royal Aero Club. The document gives 
information which enables kites and balloons to be classified 
as toys or aircraft. Toys not to be considered aircraft under 
Section 4 of the order are: 
(1) Kites of every description which can be flown by 
one person. 
(2) Balloons of a cubic capacity not exceeding one cubic 
metre which rise in the air by virtue of the gas which 
they contain. 


Air News 


Betcium.—During the periods January 3 to April 7 and 
April 24 to May 28, anti-aircraft firing and air firing practice 
by aeroplanes will be carried out to sea in the Nieuport- 
Lombardsyde and De Haan (Le Coq)-Wenduyne regions 
respectively 
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AERO CLUB 


Week Ended Fanuary 7 


Ecypt.—The Royal Aero Club has been informed by the 
Air Ministry that, from information received from _ the 
Egyptian authorities, the authorisation for a foreign aircraft 
to fly through Egypt or to fly to a certain airport in that 
country, and to return abroad, does not cover flights in Egypt. 
If it is desired to carry out flights within the country it is 
necessary either to obtain permission for individual flights in 
Egypt or obtain a general authorisation to fly in Egypt for 
a definite period. 

France.—The alighting area at Hourtin, the French marine 
station, was until recently covered with ice. The Royal Aero 
Club is now informed that it is clear again. . Macon seaplane 
base is still reported at the time of compiling these notes as 
having its alighting area covered with ice. Many aerodromes 
are reported water-logged owing to the thaw. 

GERMANY.—Particulars have been received of the obligatory 
corridors between Germany and Hungary and _ between 
Germany and Yugoslavia consequent on the absorption of 
Austria in the German Reich. 

Maraya.—A revised list of prohibited areas in the Jsland of 
Singapore and in Johore State has been received. 

PoLanp.—The aerodromes of Krosno, Bydgoszoz, Mielce and 
Volodeczno have been closed. 

S1am.—A list has been received of 12 air routes between 
Siam and Burma, Siam and the Federated Malay States, Siam 
and French Indo-China and for internal use. 


Aviators’ Certificates 


Club or School Date. 





No Name. 
16,804 John Pringle Hampshire 11.12.38 
16,805 Victor Frank Hamilton Funnell | Airwork 8.12.38 
16.206 George Haddon Purchon | County 28.12.38 
16,807 Clifford Walker Hughes | Doncaster 8.12.38 
16,808 Stanley Johnson . | County 28.12.38 
16,809 | Philip Graves-Hook : .. | Kent 29.12.38 
16,810 Leslie Joseph Richards Redhill 17.12.38 
16,811 Denis O'Neill East Wiltshire 15,12.38 
16,812 Edward John Holroyd Cross | Portsmouth 29.12.38 
16,813 Herbert Henry Mottran | Hampshire 30.12.38 
16,814 | Edward George Fischeles | Yapton 28.12.38 
16,815 | George Alexander Paul | Scottish 29.12.38 
16,816 Frederick James Primrose Snook | Wiltshire 31.12.38 
16,817 James Stanley Austin | Thanet 4.12.38 
16,818 Ronald Lewis Giles Cinque Ports 28.12.38 
16,819 Arthur Hugh Townsend Bristol and Wessex 28.12.38 
16,820 | William Roland Edward Hartley-| 
Urquhart | Bristol and Wessex 28.12.38 

16,821 Harry Johnson | Cotswold 27.12.38 
16,822 | Jonathan North | Brooklands | 17.11.38 
16,823 | Archibald Reginald Pigg | Yorkshire | 30.12.38 
16,824 John Erwin Martens | Ipswich |} 3. 1.39 
16,825 | Henry Hillwood Norfolk and Norwich } 1. 1.39 
16,826 | Leslie Inger Cockerham | Tollerton 30.12.38 
16,827 | Robert Sugden Salisbury Tollerton 31.12.38 
16,828 | Denis Frank Ritchie Emus Redhill 18.12.38 
16,829 | David Aarons Portsmouth | 24.12.38 
16,830 | Norman Stanley Ellis Cardiff } 4. 1.39 
16,831 | Hector William McKelvie | Strathtay ‘ | 31.12.38 
16,832 | Herbert William Thompson : Border , 5. 1.39 
16,833 | Donald Vincent Kennedy Mec- 

Gregor | Bournemouth 4. 1.39 
16,834 | Harry Philip Pagett Bournemouth 2. 1.39 
16,835 John Arden Caulfield Houghton Bournemouth | 1. 1.3 
16,836 Cecil Philip Leith Streatfield | Misr-Airwork School, Egypt | 30.12.38 
16,837 William Rook Birbeck Airwork 1. 1.39 
16,838 Allan Baxter Lishman Newcastle-on-T yne | 3. 1.39 


Free Flying for an Aberdonian 


HE North British Flying Club has established at Dyce 
Aerodrome, Aberdeen, a ‘“‘ scholarship in civil flying,’’ 
which will be operative for a minimum of three years 

lo be known as the Alexander Gray Scholarship, it has been 
initiated in appreciation of the services of Mr. Alexander Gray, 
advocate in Aberdeen, in connection with the Air Ministry’s 
use of the aerodrome. 

Mr. Gandar Dower, managing director of Allied Airways, 
Ltd., states that the pupils will be chosen from people who 
could not possibly afford to learn to fly otherwise, and they 
will be selected from Aberdeen and district. From about six 
given a flying test, the most suitable applicant will be awarded 
the scholarship 
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Miss F. B. Bradfield and Mr. D. L. Ellis, 
in R.Ae.S. Paper, Review Value of Model 
Data to Aircraft Designers 


; E have lost our early optimism that we could 
measure everything, but we have also lost our 
later pessimism that we could measure nothing 
correctly.’’ This sentence from the paper by 

Miss F. B. Bradheld and Mr. D. L. Ellis, read to the 

Royal Aeronautical Society last Thursday by Mr. Ellis, 

sums up the present general attitude towards results 

obtained with scale models in the ordinary wind tunnel. 

The title of the paper was ‘‘ The Use of Model Data in 

Aeroplane Design,’’ but actually the treatment was such 

that a more appropriate title might have been “‘ The 

Uses of Different Types of Tunnel.’’ 

Mr. Roy Fedden, president of the R.Ae.S., was in the 
chair, and in introducing the authors he mentioned that 
Miss Bradfield was, unfortunately, prevented by illness 
from being present. Discussing the authors’ qualifications 
he said that Miss Bradfield, after a most distinguished 
academic career, had started her professional work in 1918 ; 
she had been engaged on aeronautical research work ever 
since, and her many reports were familiar to those con- 
cerned with aeronautical science. Miss Bradfield had been 
almost entirely engaged on wind-tunnel work throughout 
the whole period. 

Mr. Ellis, after having taken an engineering degree at 
Glasgow, had had some practical engineering experience 
there, and later had been engaged in the British Thomson- 
Houston Company’s works at Rugby. After that he had 
spent some years as a technical officer at the National 
Physical Laboratory, and later had devoted some time at 
Farnborough to aeronautical research work. At the moment 
he was in charge of the Vickers tunnel at Weybridge, and 
he was also secretary of the Society’s local branch at 
Weybridge. 

Thus, the experience of both authors had been most 
extensive. 

Simple Tests 

‘“The purpose of model tests is to foretell by means of 
simple, controllable tests that can be made both quickly 
and cheaply how flight behaviour will change with specific 
variations in design.”’ This definition was emphasised in 
the paper because Miss Bradfield considered that the essence 
of good ad hoc model work lies in the question of simple, 
controlled testing. If this concept of the scope of model 
tests were accepted it carried the implication that the most 
useful tests which the research establishments could carry 
out for designers were those in which systematic variation 
was made, on an aeroplane reasonably like his, of some of 
the most important variables, such as radiator position, 
elevator balance etc. The simple type of test, which could 
be done quickly, was not expected to tell the whole story, 
but chiefly is useful in foretelling the effect of variations 
from a known type. 

The first part of the Bradfield-Ellis joint paper dealt 
with questions of the partial nature of model tests and 
with their utility if the limitations were appreciated and 
the results correctly applied. The second outlined how the 
utility of model tests could be enlarged by the use of 
special apparatus. 

In measuring the drag of a complete model in order to 
tell the aircraft designer the speed of his new aeroplane it 
was usual to supply the “ wind tunneller’’ with a fairly 
smooth, solid wooden model to a scale of perhaps one- 
eighth. The tunnel speed was low, so that the model had 
to be tested at rather less than half of the maximum 
speed The turbulence, Reynolds Number and surface 
roughness all differed from full scale, so that the transition 
point, or point at which the flow changed from laminar 
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THE USE of WIND TUNNELS 








Partial model for testing ducted nose radiator. 


to turbulent, was different on model and full scale These 
and oiher difficulties meant that, in the 1oft. tunnel taken 
as typical of those available to most wind tunnellers, the 
overall drag could not be estimated accurately 

There were, however, means available for getting around 
these problems (or for ‘‘cooking’’ the results, as one 
speaker termed it during the discussion) Induced drag 


was a function of lift and was calculable. In any case it 
was low at high speeds. Turbulent skin friction of the sur- 


faces could be estimated at appropriate values of Reynolds 
Number. In general, the wing, tuselage and tail surfaces 
were estimated separately. This might give a vaiue 1.2 
times the skin friction of the equivalent flat plate surface 
area. The actual value of the profile drag as deduced from 
flight tests might be from 2 to 2.5 times the flat plate skin 
friction. The object of wind-tunnel tests on drag was to 
track down and show how to reduce this gap between 1.25 
and 2.25 times skin friction 

The extra drag might arise from engine cooling, from leaks, 
from high-form drag of certain parts, from interferences, 
or from surface roughness. Finally, it might arise in the 
form of extra induced drag when the lift distribution was 
bad. 

Experience had shown that drag due to leaks could be 
quite large A value of 2-6 lb. for an engine nacelle at 
100ft. /sec. represented good modern practice. Incident 
ally, when the air was deliberately wanted for cooling and 
the passages were arranged to give the desired flow with a 
minimum of losses, the term ducts was used, the expression 
leak being reserved for unwanted flow. The rate at which 
air would flow through a hole, and consequently the drag 
created, depended upon the external pressure at the par- 
ticular point, on the direction in which the hole faced, and 
on the internal pressure. In other words, on the pressure- 
difference 

The most difficult part of estimating the drag of a leak 
system lay in the determination of the internal pressure 
Typical values of internal pressure were +o.55 V’ fora 
radial engine nacelle ahead of the fireproof bulkhead ; +0.08 
for a liquid-cooled engine; and from o to —o.2 for the 
general cabin space. Typical estimates of the difference in 
drag when the leaks were sealed are given in the following 


table : 


TABLE I. 
DRAG, LB. FULL SCALE AT 109 FT. SEC. 





Quantity, 
Drag. cu. ft/sec. at 
Calculated. Measured. | at 300 m.p.h. 


Type of Model. 





a) Liquid-cooled engine nacelle with nose 





radiator, mounted on wing 2} 2h oe 
(b) Air-cooled engine nacelle 12 104 | £29 
(c) Air-cooled engine with duct cooling | 4 106 
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” a ran, MODEL UNCORRECTED 
y PARTIAL MODEL CORRECTED 
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MODEL TWO-ENGINED 
AEROPLANE 


WITHOUT| FUSELAGE } 


WITH FUSELAGE 





CALCULATED INDUCED DRAG 
4 





NACELLE DRAG IN LB AT 100 FT,/SEC. 
oe 




















0 a ai a o- 
0 100 200 300 400 
LIFT REDUCTION DUE TO NACELLE (18 AT 100 FT/SEC.) 
Determining nacelle drag with partial models. The model 
is in the form of one nacelle on a length of wing of aspect 
ratio 4. 


It was explained that case (b) had unusually bad leaks and 
was included in the table to show that the calculation was 
likely to give results of the right order rather than as being 
representative of modern practice. Model tests also showed 
how large leak drags could be avoided by isolating high- 
pressure leaks. If leaks were made to face in a backward 
direction they would not cause a high internal pressure. 

Increases in form drag arose from the necessity to depart, 
for practical reasons, from the pure aerodynamic form, 
and items such as windscreens, gun turrets, engines, tyres 
too large to be entirely housed inside when retracted, in- 
creased the drag. The wind tunnel could discover what 
was being paid for these practical necessities, and could 
sometimes suggest compromises. For this type of work 
large-scale partial models were most successful. It was 
advisable to fix the transition point of fuselages and engine 
nacelles forward. 


Nacelle Drag 


For testing the drag of parts which did not alter the 
lift of the rest of the model, tests with partial models 
were straightforward. But this was not so if, for instance, 
the addition of an engine nacelle altered the lift coefficient. 

If a nacelle was placed far below a wing, it would cause 
a reduction in local circulation, and this would cause an 
induced drag. Measurements had shown that the differ- 
ence in drag between a nacelle placed at the vertical level 
of the leading edge and one dropped well below it was 
mainly due to induced drag. It was important to realise 
this because the circulation could probably be restored 
by curling down the trailing.edge of the wing. Partial- 
model tests could be used to locate any local disturbances 
of circulation of this type. 

Miss Bradfield obviously did not like the expression 
‘interference,’’ and thought it dated back to the dark 
ages of ‘‘ bits and pieces.’’ She did not believe that an 
aeroplane which could be taken apart mentally was a really 
good aeroplane. It should be a single aerodynamic unit 
and must be conceived as a whole. She thought it better 
to use the single conception of form drag, and to use the 
skin friction drag as a basis for comparison, rather than 
using the drag of each part considered separately. 

Surface roughness could not be treated in the toft. 
tunnel assumed for the purpose of the lecture. Its re- 
sultant drag could be measured in free flight by the 
‘‘comb’’ method, and supplemented by tests in the com- 
pressed-air tunnel. 

Assisting the designer in the matter of drag was rela- 
tively simple because at least they did know, and were 
agreed, that it was low drag they wanted. Longitudinal 


‘ 


stability was a different story, and there was no unanimity. 
The pilot probably wanted an aeroplane which was “‘ light 
on the stick,’’ 


stable when the stick was released (and 
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preferably slightly more stable as the stall was approached), 
which did not change its trim or the force on the stick 
when the engines were throttled back or the flaps pulled 
down, and which had ample elevator control for landing. 
All these conditions must be met over a wide range of c.g. 

Slipstream tests introduced difficulties with electric 
motors, and hinge moments of elevators and the behaviour 
of trimming tabs could not be made satisfactorily at the 
Reynolds Numbers of the complete model. 

These considerations left only measurements of pitching 
moment for the toft. tunnel. Pitching moment tests 
with stick fixed were quick and straightforward and wer: 
among the most valuable that could be made in that class 
of tunnel. Pitching moment tests were still necessary 
because it was not easy to estimate downwash angle at 
the tailplane owing to the effects of body and, sometimes, 
split flaps. And it was not possible to estimate at all 
accurately the interference on the tail from engine nacelles, 
for instance. 

On the subject of cooling drag the authors stated that 
that part of it which was due to the cooling flow over the 
cylinder barrels or radiator matrix was beyond the control 
of the wind tunneller, and was easily calculable from the 
full-scale cooling characteristics. From total head and 
velocity measurements at the entry and exit of the cooling 
duct could be deduced what was the actual drag inside 
the engine or radiator passage. Model tests were con- 
cerned with the reduction of the loss found by this com- 
parison. Much of the loss was due to poor entry design. 
The choice of entry and exit positions and areas, and the 
design of suitable entry fairings fell within the scope of 
model tests. 


Cooling and Lift 

With engines developing ever-increasing power in the 
same small space, it had become a matter of touch and go 
whether the cooling flow during slow, full-power climb was 
adequate. If the engine characteristics were accurately 
known, the model tests would indicate the margin of safety 
of the cooling system. Finally, the cooling system might 
reduce the maximum lift of the wing. This was particu- 
larly likely to occur in the case of the cooling air leaving 
the gill cowl at low velocity and directed over the upper 
surface of the wing. The scale effect was probably large, 
and small-tunnel tests should be taken as a warning that 
the matter needed investigation at a higher Reynolds 
Number. : 

Miss Bradfield confessed a disinclination to tackle such 
things as Frise ailerons because of their sensitivity to small 
changes in dimensions, or to leaks into the gap between 
aileron nose and wing. Her advice to designers was: ‘‘ If 
vou have a good Frise aileron, stick to it.’’ Some tests 
were in progress at the N.P.L. in which every care was 
taken to see that there were no uncontrolled gaps or leaks, 
and already the results looked much more systematic than 
ordinary test results. 

Measurement of maximum lift was a matter for the 
compressed-air tunnels, but there were many ways in which 
a designer could use his roft. tunnel to adapt the informa- 
tion to his own use. Examples were possible effect on front 
slat setting when adding a Fowler flap behind it, and of 
bringing slotted flaps close to the wing-body fillets, or the 
effect of high-lift devices on stability. 

One class of work likely to take up much of the time 
of a designer’s wind tunnel was the measurement of local 
pressure distribution for stressing purposes. Nowadays, 





Model of twin-engined monoplane with engines placed low 
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and Ground Engineers’ Courses, to 

D. M. K. Marendaz, 

General Manager. 103-113 REGENT STREET, LONDON, WI 
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ARMSTRONG WHITWORTH 


WHITLEY 


. Desidned and Constructed 
(HITWORTH AIRCRAFT LIMITED WHU 
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Full particulars from 
GENERAL AIRCRAFT LIMITED, 
Sole World Concessionnaires for 


CHECK THESE HERMES 
TRANSRECEIVER POINTS 
(Type 1050/1051, 60,000 to 
oes Ke’s). 

Only 43lbs. weight of complete 
apparatus. Size 22” high x 
12° wide x 9” deep. 


The Set is easily removed in 
a few minutes by withdrawing 
4 bolts. 

Crystal-controlled transmission 
—always spot on wavelength. 
Operates on any wavelength 
from § to 1000 metres on C. W. 
M.C.W. or R.T. 


Hermes Aircraft Radio, London Air Park, Feltham, Middlesex 


Telephone : [eltham 2604. 


Cables : Galplanes, Fhone, London, 


WIRELESS | 


THE RADIO SET YOU HAVE 
BEEN WAITING FOR! 


Only 43 Ibs. in weight —yet a high-efficiency trans- 
mitter and receiver with a long and short wave range 
of many thousands of miles. This new Hermes 
Transreceiver Radio is exactly what is wanted by 
commercial airlines, air taxi operators and private 
aircraft; ultra-light in weight, compact and easily 
installed. It has been amply proved in service over 
a range as great as 3,000 miles and 
more, while its reliability under 
operating conditions has been fully 
tested over a long period. The 
Hermes Set is fully approved by 
the Air Ministry. 
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Change in slope of pitching-moment/lift-coefficient curve, 
due to nacelle. 


local dynamic pressures of the order of 300 or 400 Ib. /sq. 
ft. had to be met. Pressure holes could be put into the 
model already used for the other tests. If pressure dis- 
tribution was needed on a rudder or elevator horn, the 
largest possible model was usually the best. Half of a 
14ft. span tailplane fixed to the wall of the tunnel would 
be a suitable kind of model. Hinge moments were some 
times more conveniently deduced from pressure plottings 
than from direct tests. An example was the variable gills 
of engine cowls. 

Smaller, low-powered tunnels could be of almost as great 
use as the 1o{t. tunnel, provided more intelligence was put 
into using them and more tests were made. 

The most direct extension to the atmospheric tunnel test 
was the test at high Reynolds Number in the compressed 
air tunnel, which was the chief means of studying maxi- 
mum lift. It was quicker and easier to work in the atmo- 
spheric tunnel, and the C.A.T. was the place to check 
the more important drag results rather than an alternative 
to the smaller tunnels. 

In America they had gone the whole way towards correct 
representation of at any tate the smaller types of aero- 
plane by building the 6oft. by 30ft. N.A.C.A. tunnel. Here 
stalling problems could be dealt with at the full-scale Rey- 
nolds Number. In this country we were, with the 24ft. 
Farnborough tunnel, in the same state as the man with 
a 5ft. tunnel instead of a 1oft. tunnel. With ingenuity it 
was possibie to cover most of the same range. The main 
work for which the Farnborough 24{t. tunnel was built 
was the testing of engine nacelles. ‘‘ Partial-model ’’ tech- 
nique was used, with real engines and airscrews. This 
tunnel gave the quantitative values of pressure drop across 
the engine, and the cooling flow which was assumed in 
the small-tunnel tests. The tunnel had also shown most 
convincingly on full-scale engine installations the large drag 
losses due to leaks. 

Of the new high-speed tunnel the lecturer said that tt 
was only possible to drive a 1oft. high-speed tunnel with 
a reasonable horse power by reducing the air pressure, and 
it was intended to study high speed at a low Reynolds 
Number. It would be necessary to check the validity of 
this course of action. 

Finaily, the paper referred to free-flight tunnels, pointing 
out that in spite of the low Reynolds Number the vertical 
spinning tunnel had made it possible to predict and to 
cure bad spinning tendencies. The American free-flight 
tunnel had the air jet inclined. It was in its youth, and 
they would have to wait and see what the American 
National Advisory Committee workers could do with it. 


THE DISCUSSION 


Mr. FEDDEN commented that the authors had given a most 
impartial review of the subject of w ind tunnel tests on models 
Whilst they had emphasised the value of such tests, they had 
frankly admitted their limitations. He called upon Mr. 
Wimperis to open the discussion 

Mr. H. E. Wimperis expressed regret at the absence of Miss 
Bradfield. There were certain things he had wished to say in 
her presence, but he would say them in her absence. Miss 
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Bradfield had been engaged on aeronautical research for 20 
years, and while he was Director of Scientific Research at the 
Air Ministry he had been impressed by her skill, energy and 


thoroughness. Her accuracy had come to be accepted by the 
aircraft industry. 

The interpretation of mode! results was becoming more diffi- 
cult owing to the high speeds reached by modern aircraft, and 
there was a terrific lack of knowledge of what was happening, 
why and how it happened, and whether it always happened in 
the same way He was puzzled by the statement in the paper 
that the extra induced @:ag due to a nacelle could be cured by 
just curling down the trailing edge 

Mr. Etuis explained that badly placed nacelles on a twin- 
engined monoplane would split the wing into three of very low 
aspect ratio, and there would be six sets of wing tip vortices, 
all producing induced drag The local reduction of lift could 
be avoided by deflecting the trailing edge. 

Mr. J. D. Nortu pointed out that induced interference drag 
was measured in 1916 or 1917, but was not recognised as such 
at the time He quoted the case of a report on tests on an 
R. E. model with a nacelle on top of the wing The tests 
contained all the evidence of the existence of induced drag 

Without disputing what the authors had said, he did 
not quite understand why it was not possible to measure MQ, 
the pitching moment, in the small tunnels The forced oscil- 
lation method was giving results which were in reasonable 
agreement with deductions from flight observations He em- 
phasised the extent to which misleading measurements were 
made of interference prior to the recognition of the effect on 
interference of moving the transition point 

A matter which caused him seme anxiety was that the 
stability of flow around a body appeared to change with Rey- 
nolds Numbet He thought a great deal of simplification from 
the structural point of view could be effected if we could use 
geometrical forms which were satisfactory at high Reynolds 
Number, but were not necessarily found to be good at low 
Reynolds Number. As an instance, he quoted an early R. and 
M. Report on tests of the drag of a number of struts The 
curves indicated that, as the Reynolds Number increased, the 
strut shape did not matter very much, provided it was smooth 

Mr. E tis replied that in order to measure MO one must 
have a model which was free to oscillate not only about a 
transverse axis, but vertically and fore-and-aft as well He 
thought that when the drag of a fairly poor form improved at 
high Reynolds Number this was due to breakaway effects being 
reduced rather than to a reduction of true form drag The 
form drag would still be high at high Reynolds Number, but 
the poor form might in addition have a turbulent wake due to 
breakaway at lower Reynolds Number 


Overtime at Farnborough? 


Mr. R. K. Prerson agreed that model tests could give the 
right answers if properly carried out, but the models must be 
truly representative of the full scale He suggested that ex- 
periments in connection with hinge moments should be carried 
out in the 24ft. tunnel at the R.A.E., and said he would have 
thought it desirable to employ a night shift in order that the 
tunnel might be employed to its full capacity 

Mr. A. E. Russert asked why the tunnel did not show in- 
creased wing drag with increased wing thickness He also 
mentioned that there was a kink in the pitching moment curve 
which indicated that the tail was subject to buffeting and 
asked whether the authors had had experience of that in their 
tunnel work Mr. Ellis said tunnel tests had indicated in- 
crease in drag with increase in wing thickness The most 
consistent results had been obtained at the D.V.L. on large- 
scale models and in a tunnel comparable with our 24ft. tunnel 
He agreed that there was a connection ‘between the kink in the 
pitching moment curve and the fact that the tail was going 
through a wake from the nacelle 

Mr. H. KNOWLER suggested that the paper was mainly an 


exposition of how to ‘‘ cook wind tunnel results He agreed 
that model results were, in the main, rather pessimistic com 
pared with full scale. One aspect which occurred to him was 
that frequently models showed directional instability which 


was not found to be repeated in the full-sized machine, and 
he asked for information. He believed there had been trouble 
with directional stability in some large American aeroplanes, 
although the Americans spent money lavishly on wind-tunnel 
tests. Some had developed from one fin and rudder to two 
and even to three 

Mr. ELtis, replying to the accusation of ‘‘ cooking ’’ results, 
said that much depended on the definition of ‘‘ cooking.’’ If 
one could place a model in a wind tunnel and obtain a com 
plete answer to one’s problems without having to make cor- 
rections, aircraft manufacturers could probably dispense with 
the whole of their design staffs, except for one man in each 
works to manipulate a slide rule! 

With reference to weathercock 


tability, he had not had 








much trouble in that direction, but suggested that the oscil- 
lations of the model in the tunnel were due to the moment of 
inertia of the model not corresponding with that of the full 
scale. In one case of an American machine with three fins 
and rudders, he understood this was due to the fact that with 
a single tall fin the machine would not have been able to pass 
through the hangar door. 

Mr. W. H. Sayers said his experience was that one could 
get out of a 5ft. or even a 4ft. tunnel practically everything 
that one could get from a 1oft. tunnel, without applying an 
enormous amount of ingenuity. 

He had recently been engaged in making what was probably 
one of the biggest wind-tunnel models yet made in _ this 
country. Even on that he was doubtful whether the 24ft. 
tunnel would really tell him what he wanted to know, be- 
cause certain items on the model were still in the transition 
region at the highest speed of the 24ft. tunnel. There was 
not anywhere in the world a tunnel in which representative- 
sized working models could be tested. His personal view was 
that we did not want a lot of 12ft. tunnels (though they would 
save a lot of trouble in model making), but that we ought to 
have a few 3oft. tunnels and at least two 6oft. by joft. 
tunnels. 


The D.C.4’s Rudders 


Mr. F. Rapciirre was a little doubtful as to the meaning 
of the reference to fixing the transition point far forward. He 
asked whether the reference was to the transition from 
laminar to turbulent flow. He confirmed the statement that 
the three fins and rudders on the D.C.4 were selected mainly 
from considerations of hangar dimensions. Had it not been for 
that the machine would probably have had two fins and 
rudders. 

Mr S. Scort-Hatt said he had understood Mr. Ellis to say 
that the flight condition probably lay between the stick-fixed 
and stick-free conditions and asked for further explanation. 

Mr. EL.is said that in stating that the stick-free stability 
tended to become more important he had not meant with in- 
crease of loading, but with increase of speed. If the speed of 
a given aeroplane were considerably increased the compromise 
in stability as between the stick-free and stick-fixed condi- 
tions would become much nearer the stick-free condition. 
Taking the extreme case where the speed was very high, the 
hinge moment would be such that the pilot could not move the 
stick. 

Mr. L. W. Bryant said that in the past satisfactory 
dynamic stability had been secured by providing a stable slope 
to the static moment curve The low drag, high loading and 
high moment of inertia of the modern aeroplane had modified 
the conditions, and in the future it might be expected that 
unstable phugoid oscillations would be a less rare occurrence 
than formerly. 

He explained that at the N.P.L. they were going to try a 
new method of experiment which, it was hoped, would fulfil 
the same function as a free-flight model except so far as longi- 
tudinal motion was concerned. The model would be given three 
degrees of freedom. Thus all the elements of the phugoid 
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Thurs., 12th. R.Ae.S. Yeovil Branch Lecture: ‘** Retractable 
Undercarriages,’’ by R. H. Bound. 
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Dr. G. E. Bairsto, M.1.E.E., F.Inst.P. 
Cinque Ports Flying Club: Annual Dinner and 
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Fri, , 20th. 
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Fri., 10th. 
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would be included as the models were to be dynamic ones. 
The tunnel speed would be so adjusted that the model and 
part of the supports floated when undisturbed. A similar 
technique for lateral] stability tests was on trial. He thought 
the partially-constrained model would give results more easily 
interpreted than those obtained in the American free-flight 
tunnel, and hoped it would be possible to develop a type of 
test analogous to that of the spinning-tunnel. 

Mr. E. Ower thought the authors had been rather pessimis- 
tic on the problem of overall drag tests. In the duplex tunnel at 
the N.P.L., in which the models averaged about 8ft. span, the 
knowledge now available concerning transition point enabled 
a fairly good estimate to be made of the overall drag of the 
model. He agreed with Mr. Pierson that the models should be 
truly representative of full scale, and in addition it was im- 
portant that they should be well made. The time spent in 
making a really first-class model was repaid many times by 
the time saved in the actual tunnel tests, and the gain in 
accuracy was unquestionable. 

Mr. G. B. Fenton asked for information about interpre- 
tation of pitching moment curves. When testing a model wing 
and fuselage without tail he had found that the lift curve was, 
of course, straight at first and then in the region of the stall 
had lost its linearity. There was a kink in the pitching 
moment curve at about the same angle. He assumed that this 
was due to a partial stall but asked how to interpret that char- 
acteristic when the angles of attack were different. Concerning 
the use of wool tufts, he had used tufts on the surface and at 
the ends of pins away from the surface, and from the results 
had drawn pictures of the flow over the wing. He would like 
to know whether pictures of flow so drawn were likely to be 
correct. 

Mr. ELtis replied that the interpretation concerning the kink 
in the pitching moment curve must be an inspired guess. His 
own guess was that one would extend the pitching moment 
curve to correspond to the lift curve. He believed tufts were 
very useful and that Mr. Irving had used them extensively. 


Scale-effect Contrasts 


Mr. H. B. IRvinG drew contrasting lift curves of the R.A.F. 
34 and Clark YH wings. On the former the top of the lift 
curve was rounded off at high Reynolds Number, whereas with 
the Clark YH the peak became sharper at high Reynolds 
Number. One could not help being rather pessimistic when 
confronted with two such completely different types of scale 
effect. It seemed to indicate that the process of stalling must 
be different in the two cases. With regard to wool tufts he 
had done a large amount of work but as results had not yet 
been published, he could not say very much about it. He 
thought on the whole the tufts were fairly reliable in giving 
a rough sort of indication of the flow. At the R.A.E. it had 
been found very important to use tufts not only on the surface 
but also on the ends of posts away from the surface. 

Mr. Irving concluded by suggesting that a more appropriate 
title for the paper might have been ‘‘ The Use of Wind Tunnels 
in Aeroplane Design.’’ 





Forthcoming Events 


Fri., 24th. York and Leeming Flying Club: Annual Ball 
Harrogate. 
Hampshire Aeroplane Club: Annual Dinner | 


and Dance, South Western Hotel, Southampton. 


Tues., 28th. 


MARCH. | 
R.Ae.S. Lecture*: ‘* Testing Stability and | 
Control,"’ by Dr. A. G. von Baumhauer. 
Thurs., 16th. R.Ae.S. Lecture*: ‘* Relative Merits of Car- | 
buretters and Direct Petrol Injection,’’ by | 
J.E. Ellor, F.R.Ae.S., and F. M. Owner, F.R.Ae.S 
APRIL. 


Thurs., 20th. R.Ae.S. Lecture*: ‘* Possible Steel Develop- 
ments,’’ by Dr. T. Swinden, F.R.Ae.S. 


Thurs., 2nd. 


MAY. | 
Thurs., 4th. R.Ae.S. Lecture*: ‘* Strength of Thin Metal 
Construction,’’ by H. L. Cox. 


Thurs., 25th. R.Ae.S.: Wilbur Wright Memorial Lecture, by 
Dr. G. W. Lewis. 


JUNE. | 
Royal Air Force Garden Party, Trent Park. 
JULY. 


Sat., 8th—Sun., 23rd. Brussels Aero Show. 
Sat., 15th. Deauville Rally. 


Sat., 24th. 


* All these lectures take place at 6.30 p.m. at the Institution of Mechanical Engineers, Storey’s Gate, London, S.W.1. 
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COMMERG@PA 


O far, in this year of Grace 1939, an, . 
S the weather has not been alto- 

gether propitious for flying, but 

things Fave jegsed along fairly regu 
larly for Croydon, 

Last week Amsterdam had a day of 
snow which put Schiphol Airport out of 
commission for a time. Not only was 
the surface soft and treacherous, but the 
concrete runways were frozen and slip- 
pery so that machines showed a ten- 
dency to skid. This particular difficulty 
is new to me, but I suppose there must 
be some remedy, for runways are sup- 
posed to be the answer to all surface 
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troubles, and can be used for landing 
and take off when the ground itself is 








unuseable. Presumbly, the employment 
of a Japanese Sandman is indicated. 


THE WEEK AT CROYDON 


“A Viator,” in his Weekly Commentary on 

Transport and Other Affairs, Mentions Square 

Meals (with Tea), Refugees, Records and the 
Great Charity Complex 


Air travellers, it seems, obtain a really square deal these 
days. Somebody wrote indignantly to one of the news- 
papers last week about a rail trip to Scotland during the 
recent bitter weather. There was no heating, no light in 
some of the carriages, no lunch except for a favoured few 
who queued up in an unlit corridor, and no tea, the attrac- 
tive alternative being bottles of minerals, for which no 
extra charge was made if you warmed them up by breathing 
heavily on them. The kitchen had no light or heat except 
that from an antique lanthorn borrowed from the guard, 
and the passengers had quite a lot to say about the railway 
Yuletide message about a square deal, to say nothing of 
a square meal. 

Take by contrast a trip in any modern aeroplane. 
Recently I travelled by A.B.A., Swedish Air Lines, on the 
Scandinavian Air Express, and certain points were 
especially impressive to a passenger. The first was the 
care with which the captain selected exactly the right height 
to fly so that there was not a bump to be felt, and the 
second was the considerate way in which he handled the 
machine when circling to land, so that there was none of 
that feeling of the landscape going all fluid and rushing 
up to meet one like a greenish brown tidal wave. Then 
there was the landing itself, performed so that you hardly 
knew it had happened. All good commercial pilots land 
that way—but not all commercial pilots; and, however 
strong the modern aeroplane or the aeroplane passenger 
may be, it is unwise to make both of them creak and groan 
when contact is achieved with the earth. 

An attentive, but unobtrusive steward, with an air of 
being delighted to see you, rather like the family butler 
when dealing with a regular and esteemed old friend of the 
family, served tea, with a most delightful special’Swedish 
cake, and the cabin was just warm enough without being 
stuffy. But there, of course, we pay a little more. 

Tea, by the way, is a beverage which you only get to 
perfection aboard English machines, because there is a 
grossly heretical school of thought on the Continent about 
the matter. Success will never attend the efforts of those 
who lower a small sack on the end of a miniature cable into 
the depths of a cup of warm water—the sack containing 








some herb or other which eventually turns the water to a 
rusty colour. 

Nor, as the philosopher Wun-Lung-Too-Fu remarked 
in about B.c.3, does the milk of the most aristocratic goat, 
however cunningly its hooves and horns have been gilded, 
compare favourably with that of the least well-born of 
cows. 

Falcon recently made an exceptionally quick trip to 
Marseilles with a ton or so of Empire mails, and a pretty 
rapid return journey as well. Capt. E. R. B. White was in 
command of the machine, which left Croydon at 7.15 a.m., 
arrived at Marseilles at 10.8 a.m., refuelled, and left again 
at 11.26 a.m., landing at Croydon at 3.11 p.m 

Another flight by the same machine appears to have 
smashed all existing records with Capt. J. T. Percy at the 
controls. Croydon-Brussels was done in 48 minutes’ fly- 
ing time—an average of 250 m.p.h 

There has been quite a lot of movement among refugees 
lately, a party of no fewer than eighty being booked in 
ward by K.L.M. during last week. Evidently the higher 
culture is spreading in some parts of Europe 


First Class for All 


Early in the week, too, a party of five adult and six 
infants flew by Swissair from Croydon to Zurich They 
constituted a Basque concert party setting out to raise 
funds. I was glad they travelled by air, partly because 
one small girl aged eight executed a rumba on the tarmac 
before leaving, and partly because it shows that refugees 
can all afford to travel first-class and have the best of every 
thing, thanks to the Lord Mayor, various leaders of the 
Smart Set, old Uncle Stan Baldwin and all 

Try to raise money for our own unfortunates, and see 
how heartily you will be execrated and how hollow your 
collecting box will remain. In a remote village church on 
Christmas Day (a little inaptly I thought) the collection 
was for Jewish refugees. It was an all-silver collection, 
and no such thing is recorded in village annals though the 
records go back to 1500. 

Had it been ‘‘for the poor of this parish,’’ I assume 
there would have been the usual assortment of faulty 
trouser buttons, a few bent and battered coppers, and the 
whole thing garnished with that bob of the squire’s which 
won't fit into a cigarette machine. 


Division of Responsibility 

HE extension of the internal airline system and, in par 

ticular, the increase in traffic on the Irish Sea services from 
Manchester and Liverpool, have necessitated the division of 
the Civil Signals department into two sections. In addition 
to the present Croydon centre there will now be a northern 
group with its centre at Barton airport, Manchester rhe 
latter will be responsible for all communication work in aad 
north of the Manchester and Belfast communication area. 








48 FLIGHT. 


JANUARY 12, 1939 





COMMERCIAL 


AVIATION 


(CONTINUED) 





Trans-Canada’s Next Move 
OW that daily mail. flights have been made between 
Montreal and Vancouver since December 1, special atten- 
tion is being paid to the arrangements for completing the rest 
of the Trans-Canadian route—between Halifax and Montreal. 
It is expected that experimental flights over this section will 
start during this summer. 

It will be remembered that the eastern terminus is at 
Moncton, New Brunswick, where an airport is now under 
construction. This will have three paved runways each 1,000 
yards long, and provision has been made for an increase of 
their length to nearly 2,000 yards. The site is expected to be 
ready for use at the beginning of September. 

This eastern section of the route will cross the U.S. State of 
Maine, and negotiations are now proceeding between the 
Canadian Government and the United States for the use of 
the landing fields and beacons in the district. New landing 
fields are being laid out at Blissville, New Brunswick; 
Megantic, Quebec; while a municipal airport at Halifax, and 
the aerodromes at St. John, Charlottetown, Sydney, Truro, 
Yarmouth and Dartmouth—the last four in Nova Scotia—are 
being extended. 





The Swissair Accident 


O* January 7 a Swissair D.C.2 on. the Zurich-Paris run 
crashed at La Chapelle-en-Serval, near Senlis, some fifteen 
miles from Le Bourget. Five of the seventeen occupants, In- 
cluding the pilot, Herr Frey, and the wireless operator, Herr 
Kurt Walter, were killed. 

So far there is no very clear indication of the causes of the 
accident, but the pilot had overshot Le Bourget, probably in 
the ordinary course of a bad weather approach to the airport, 
and there is evidence that the circumstances were made less 
easy by the fact of heavy ice formation. The machine struck 
the ground, apparently in a power-glide attitude, in an open 
field beside the Paris-Creil railway line. 

The fact that Swissair have had such a remarkable record 
during the past few years makes this accident all the more 
unfortunate, but until evidence is forthcoming from the wire- 
less offices at Le Bourget it will not be possible to make more 
than a guess at the cause. In recent years the company has 
suffered only one accident where passengers were concerned, 
and in this the injuries were of a minor nature. 


The Ninety-Fifth 


LTHOUGH it is too much to expect that an absolutely 

new type will, from the very start, be perfect in all its 
flying characteristics, the new D.H.95 prototype certainly 
appears to be working extremely well. In last week’s issue 
we gave some details of the first series of test flights. 

It appears that the lateral stability at low speeds is excep- 
tionally good. Tests were made with the flaps both up and 
down, and with the cooling gills both open and closed. Most 
of the latter, incidentally, are on the underside of the wing, 
since the axes of the engines are quite well below the wing. 
The interference over the upper wing surface at high incidences, 
and, consequently, any change in stalling characteristics, would 
be expected to be very slight. 

The reasons for good stalling manners in a high-wing machine 
are fairly simple, the most important being that the upper 
wing surface is unbroken. When the whole of the centre 
section has its lift somewhat spoiled by the effect of engine 
cowlings and the fuselage itself (as in the case of the low-wing 
monoplane), the results of lift differences at either tip are very 
marked, whether or no arrangements have been made to in- 
crease the lift at these points. In such circumstances the 
tips can be described as providing a large leverage effect. With 
the high-wing arrangement, and particularly where the engines 
are well below the chord lines, the lift is almost unbroken over 
the whole span. Consequently the effect of loss of lift at the 
wing tips is not so pronounced. 

Only with a very large reserve of power can the twin- 
engined type be considered as being comparable in ‘‘ failure- 
safety '’ with the four-engined machine In this connection 
the criterion of safety is not so much the height which can be 
reached from rest over a given distance, but the time and 
distance necessary to achieve the machine’s minimum one- 
engine climbing speed. The ideal, of course, is a machine 
in which the climb, from the moment of take-off, can be 
continued when one engine fails, but a practical alternative 
is to have a reserve of power which will permit continuance of 
flight as soon as possible after leaving the ground From all 
accounts, the take-off of the 95 is exceptionally good, and the 
power reserve thereafter provides the ‘‘ practical alternative.’’ 


The Mozambique Base 

N future, passengers on the Imperial Airways’ flying boat 

service to Durban will spend the night at Mozambique in 
what the company calls a ‘‘ floating hotel.’’ It is actually a 
vessel, previously called the Richard King, which has been 
converted into a houseboat with accommodation for thirty 
passengers. Incidentally, another houseboat of a rather dif 
ferent type is used as a base on the Nile at Rod-el-Faraq, 
Cairo. 


The Tasman Service 


HE long-delayed Australia-New Zealand air service would 

seem at last to be on the way towards serious operation 
Three flying-boats (Short modified ‘‘C-’’ class boats) for the 
route are expected in Australia ‘‘shortly’’ and radio and 
meteorological arrangements for the flights have been con 
pleted at a conference held in Melbourne ‘between represent 
tives of the New Zealand and Australian Governments and 
Qantas Empire Airways. 

Slipways and hangars are going up at the Sydney and Aucl 
land flying-boat bases, and by April or May the service should 
be in regular operation. Actually, a skeleton or experimental 
service could even now be flown if the authorities desired, but 
it would be without all those safeguards which the public of 
both nations, especially after the Kyeema disaster, is demand 
ing. Shipping is also expected to be brought into service by 
the relaying of periodical weather reports and other assistance. 

In the meantime, Pan-American Airways are planning a 
San Francisco-Auckland service, and await only the tests 
of the Boeing 314 Clippers which will be used and the com- 
pletion of the Canton Island base. When, and if, this move 
is made by Pan-American Airways, it is possible that the com- 
pany will make an agreement with Imperial Airways so that 
P.A.A. can fly from San Francisco to Sydney, and Imperial 
Airways from Sydney to San Francisco. ; 


Simplified De-icing 

ROM an air line operator’s viewpoint a really efficient de 

icing paste has a number of particular advantages when 
it is compared with other methods designed to deal with ice 
accretion. Such a paste carries with it neither the cost nor 
the weight of mechanical or liquid chemical de-icers, while 
it can be applied to any part, such as the elevators and ailerons, 
flaps, trimming tabs and undercarriages. 

rhe different companies are experimenting with one or two 
types of paste. British Airways, and others, have been using 
a paste known as Antice, which is made by Whitehall Paints, 
Ltd., of 118, Weston Street, London, S.E.1 rhis possesses 
several unusual properties, the chief of which concern the sim 
plicity of its application and the comparatively long duration 
of its useful life. Antice can be simply spread with thumb 
and forefinger. There is no necessity to work it in, for it 
adheres immediately and spreads out into a fine, even film 
The makers actually recommend that it should be smoothed 
down to a film approximately jin. thick If used on the 
leading-edge of a wing, a band some four inches wide shouk 
be formed. 

At all times, it is claimed, the paste remains solid and firm 
—it has withstood tests up to speeds in excess of 400 m.p.h. 
—but when a temperature of 34.5 deg. F. is reached it starts 
to sweat over all its exposed surfaces. This chemical exuda- 
tion continues down to temperatures of 22 deg. F. and even 
lower. It will be readily understood that the presence of a 
liquid on the surface of the paste will prevent the ice which 
forms from obtaining a hold. It is, therefore, easily dislodged 
by the airstream. As soon as the temperature rises above 
34-5 deg. F. the thin film of liquid on the surface is absorbed 
and the paste resumes its normal chemical composition. 

Mr. E. J. Pearse, D.Sc., whose research work has resulted 
in the evolution of the Antice chemical formula, claims that 
the paste is still effective after six weeks’ use, although he 
recommends that a fresh application should be made more 
frequently than this. During the course of his experiments, 
Dr. Peagse found that the internal temperature, changes in a 
small quantity of Antice were somewhat extraordinary when 
the external tempe rature was lowered. At 34 deg. F. the 
internal temperature had risen to 36 deg. F.; with an outside 
temperature of 22 deg. F., the internal temperature had risen 
to 48 deg F. 

Antice, which is now fully covered by patents in all the 
leading countries, can be applied to fabric with impunity, 
while when applied to Elektron surfaces it has very little cor- 
rosive effect, even after prolonged application at reduced tem- 
peratures. 
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LONG-RANGE SPACIOUSNESS : Seen inconjunc- 
tion with the plan (above) of the Boeing 314’s control 
cabin, the photographs on the right give a good idea 
of the amount of room which is available for the 
operating crew on the type which will be used for 
America’s contribution to this year’s Atlantic mail- 
carrying experiments. Above is a view looking 
forward towards the pilots’ section of the control 
compartment with, from left to right: Mr. E. T. Allen, 
the Boeing test pilot, Mr. J. E. Boudwin, of the Civil 
Aeronautice Authority, Capt. R. O. D. Sullivan, of 
Pan American Airways’ Atlantic division, and Mr. 
Earl Ferguson, one of the Boeing engineers —the 
latter at the radio operator’s ‘‘station.’’ On the left 
is the seven-foot chart table which will be used by the 
navigator. In the other photograph is the flight 
engineers’ station, with the various engine instru- 
ments and controls. 


























/ 





travellers The lack of facilities, both at this base and other 
bases throughout Australia, is said to have severely handi- 
The New Order capped the handling of the Christmas au mail 
V ITH a crew of fve working under the orders of a captain, Great Britain is blamed by some pilots in Australia for the 
the arrangement of the various control items in the delay in providing facilitic It is suggested that the initial 
Boeing 314 boat is necessarily interesting. With the segrega- estimate of the cost of the bases was made on too conservative 
tion of the engine items elsewhere, the pilots’ instrument board a scale and that only now is Britain finding it a more costly 
is extremely simple, consisting almost solely of a blind-flying process than she can really afford 
group for each pilot and the automatic pilot panel. In this The next few months may see repetition of the Darwin 
machine, which-has now completed its tests, all the engine Bungle Ihe wet season in North Australia has already 
instruments, except two dual r.p.m. indicators and two dual begun, with the result that cmergency bad-weather moorings 
manifold pressure gauges, are looked after by the flight en- have had to be laid down at Darwin 
gineer. The only other instruments looked after by the pilots These moorings a tuated in the cast arm of the harbour, 
are two compasses, an outside air temperature indicator, a four miles from Darwin proper, and if flying-boats are forced 
flap-position indicator, a clock, two automatic pilot pressure to use them passengers will be taced with the alternative of a 
gauges and an instrument vacuum gauge long and rough passage across the harbour or a night on board 
A master control bank is arranged on the left of the first the machine In neither case is the prospect reassuring, tor 
pilot's seat and on the right of the second pilot's seat This the moorings are laid near mosquito-infested islands, and the 
bank carries the elevator, aileron and rudder-trimming tab sea is alive with sea-snakes 
controls, with indicatcrs for each, four throttles, and master At the time of the previous bother it was stated that an all 
controls for the mixture, manifold pressure, and constant-speed weather base, near the jetty which the flying-boats now use 
airscrew regulators rhe finer adjustments of engine syn- would be speedily erected But up to now, and so far as can 
chronisation are left to the flight engineer, who has the indi- be gathered, the authorities have not made any move 
vidual controls for each engine and the usual temperature ; : 
gauges and fuel-supply ccntrols Atlantic Appointments 
. . HE name of one of the four Imperial Airways pilots who 
Australian Air Bases will take charge of the modified ( class boats on the 
‘THE Australian Minister for Civil Aviation, Mr. Thorby, has €xperimental Atlantic services this summer has now been 
declared that everything is being done to equip adequately announced, He is Capt J. ( Ke lly Rogers, and he will fly 
the flying-boat bases in Australia, but his statement is not Cabot, the boat which will probably inaugurate the service on 
taken seriously by those pilots using the bases, or by those or soon after, June 1 Capt. Rogers joined Imperial Airways 
independent aviatic n authorities who have inspected them. The in 1937 after leaving the Service, in which he was flying-boat 
Federal Government is charged with neglecting this important instructor at Calshot, and he has since been flying on the South 
work, and declare it is doing so because it feels there is a possi- African and Australian services \ few months ago the names 
bility of landplanes re-ousting flying-boats in the future of the commanders of the two D.H Albatr ss landplanes were 
Pilots state that the only provision made for flying-boats at given These are Capt White and Johnson An article 
Rose Bay (Sydney) is an inadequate and unsheltered pontoon describing the present position in the matter of th Atlantic 
and a few moorings, while a temporary administration building experiments appears On pp. 30-33 ind some comments Geating 
holds only accommodation for a limited number of air with the same subject on pp. 37-38 
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THE INDUSTRY 


A DH. Appointment 


iy 1s announced that Mr. 
F. T. Hearle, who has been 
a director and general manager 
of the De Havilland Aircraft 
Co., Ltd., for a number of 
years, has now been appointed 
managing director. The 
growth of the company has 
made it desirable to appoint 
separate general managers for 
the separate factories. Mr. 
J. J. Parkes, previously general 
manager of the Airscrew Divi- 
sion, is now general manager 
of the Edgware plant of the 
company, embracing both 
Engine and Airscrew Divisions, 
and of the airscrew factory at 
Bolton. Mr. L. C. L. Murray 
is general manager of the air- 
craft factory at Hatfield. 


“Flight photograph, 


Mr. F. T. Hearle, now 
appointed De Havilland 
managing director. 


From Threads—to Threads 


DERELICT cotton factory for some years, a mill near 
A Oldham, Lancs, is today a busy adjunct of H. M. Hobson 
(Aircraft and Motor) Components, Ltd. 

These works now employ some hundreds of people and it 
is remarkable that most of these workers were previously not 
but skilled only in carding and spinning cotton 
with nimble, sensitive fingers. Further, nearly all the in- 
habitants of the immediate locality were also employed in 
cotton mills, as were their parents and grandparents, until 
the cotton industry fell on bad times, when mill after mill 
and was gutted of machinery; in numerous 
huge four- and five-storied buildings were 


engicers, 


closed down 
instances these 
pulled down. 

It is undoubtedly an achievement on the part of H. M. 
Hobson to have thus confirmed their original claim to be able to 
train and employ successfully those who were former cotton- 
mill hands. It also says much for the latter that inborn skill 
has been so quickly adapted from handling delicate cotton 
fibres to constructing aero accessories, in which fittings to 
extremely fine limits are demanded. 

So successful has this venture been that Hobsons have 
a large extension of the works in an advanced stage. 


now 


The Alvis Position Discussed 


T the sixteenth annual general meeting of Alvis, Ltd., held 

in Coventry last week, Mr. T. G. John, M.Inst.C.E., 

F.R.Ae.S. (chairman and managing director), recalled to share- 

holders how, in 1935, the company had erected and equipped 
an aero engine factory which was a model of its kind. 

Then Mr. John continued : ‘‘ The main causes of our failure 
to reap during the past year the reward which we might reason- 
ably have expected from this foresight are so widely known 
as to have become the subject of much comment and discussion 
in political and industrial circles. In the opinion of your 
directors the difficulties which we encountered did not arise 
from any lack on our part of technical ability or willingness 
to assist to the fullest extent in the furtherance of the rearma- 
ment programme. 

‘* In consequence our aero engine factory remained practically 
idle at the very time when new Government factories were 
being built and put into operation all around us. 

“Your directors made the strongest and most persistent 
representations over the failure to employ the highly efficient 
manufacturing facilities which our company was able to offer, 
but it was not until the end of the financial period now under 
consideration—i.e., more than two years after the aero engine 
factory was built and equipped—that our efforts met with 
some measure of success. However, I am glad to say that last 
July the position changed materially for the better, as, for the 
first time, we were able to reach agreement with the Air 
Ministry for the utilisation of a large proportion of our manu- 
facturing resources. 

‘‘The arrangement with the Air Ministry to which I have 
just referred gave us a considerable volume of important work, 
which is progressing satisfactorily and which is being 
continually augmented. On the other hand, this work does 
not. unfortunately, at the present time provide for the manu- 
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facture of complete aero engines, for which our factory was 
built and equipped, and in consequence of this a great deal of 
our valuable equipment is still necessarily unemployed. Neither 
does it give adequate scope for our initiative and technical ski!! 
This is a matter of policy over which, at the present time, w 
have little control, but your directors are of opinion that in 
the present circumstances they are doing right in meeting the 
wishes of the Air Ministry. At the same time, the vital 
interests of our shareholders in the direction of the develop- 
ment and manufacture of our own aero engines are being safe- 
guarded as far as conditions permit. 

““When I addressed you in January last, I told you that the 

first aero engine produced in our factory was then undergoing 
its civil type tests, conducted under Air Ministry supervision. 
These tests were successfully completed in the following month, 
and the engine given an international rating of 
1025/1065 h.p. 
“Another product of our own design is a smaller engine which 
more recently passed its type test with an international rating 
of 415/435 h.p. This engine was designed by us in accordance 
with views expressed by a wide and important section of the 
aeroplane industry, both at home and abroad, as to its needs 
It is of a size and power which is recognised as having great 
scope both for military and civil purposes, and the Air Ministry 
in this instance, has given us facilities for flying tests, which 
are now proceeding.”’ 

A suggestion—put forward in a memorandum by Mr. Harold 
Roberts—that a shareholders’ committee should be appointed 
was discussed at length. In the end the proposal was not pro- 
ceeded with, but it was agreed that the shareholders should 
submit the names of two representatives for co-option to the 
board. 


was 


Mr. T. Thornycroft's Appointment 


i is announced that Mr. Tom Thornycroft, who was for 
many years a director of J. 1. Thornycroft and Co., has 
joined the board of Silentbloc, Ltd. 


Gas-fired Furnaces 


IRMINGHAM ELECTRIC FURNACES, LTD., state that 

in response to requests from districts where electrical 
energy is unduly expensive or unobtainable, but where gas is 
cheap, they have decided to widen their field and to under- 
take the manufacture of certain types of gas-fired furnaces 
In some circumstances a combination of electric and gas heat- 
ing will be offered. Most of the gas heating will be by means 
of radiant-tube elements, the design and patent rights of an 
exceptionally efficient type being held by them. They have 
no intention of offering gas firing with all types of furnaces, 
but will restrict themselves to those types where, under certain 
economic conditions, they can recommend them with con- 
fidence. Full details are obtainable from the Company at 
Tyburn Road, Erdington, Birmingham. 


AERONAUTICAL PATENT SPECIFICATIONS 


(Published January 5, 1939.) 

6565. O'Leary, D.: Automatic pitch-regulating device for screw propellers 
(496,750). 

Tampier, R Means for controlling the movements of ailerons, rudders 
and elevators of aircraft (496,875). 

Benpix AVIATION CORPORATION Magneto generators (497,002). 

Sperry Gyroscope Co., Lrp., and CLovuston, C. I Electrically-operated 
engine starters (496,943) 

Vickers (Aviation) Ltp., Prerson, R. K., and Firman, R. A Releasable 
attachments for articles to be dropped from aircraft (497,009). 

Vickers (Aviation) Lrp., Prersox, R. K., and Firman, R. A 
for releasably attaching articles to aircraft (496,953 

Brown, F. V., and Arrcrartincs, Ltp Filters or strainers (497,020). 

UniTep AIRCRAFT CORPORATION Litt-increasing devices tor aeroplane 
wings (497,074). 

Vickers (Aviation) Lrp., and Exuis, D. I 

ASAKURA, G Propeller pitch-changing devices 


12947. 


15839. 


15838 Means 
16129. 
16385. 
Airscrews (497,048). 
496,824). 


16402. 
20788. 
Published January 12, 1939 

British THomson-Hovuston Co., Ltp Radio direction and range-finding 
apparatus (497,147 

Vickers-ArMsTRONGS, Ltp., and Swirt, T. R Means for 
bodies on and releasing them from aircraft (497,090 

Lavucuian, A. D. E., and Camspripce Instrument Co., Ltn. : 
automatic control of variables (497,219 

De Havitranp Arrcrart Co., Lrp., and THomas, F. M 
of airscrew spinners (497,220 

De HaviLtanp Atrcrart Co., Lrp., 
airscrews (497,221) 

Lusty, I.: Controlling aircraft engines (497,156 

Ropertson, J. H.: Aeroplanes (497,394). 

Taytor, E.: Means for controlling trailing lines from aircraft (49 

Cuance Bros. & Co., Lip., and Hatietr, L. B. H.: Safety switches 
devices for aerodrome and like boundary lights (497,163). 

ARMSTRONG SippetEY Morors, Ltp., and Lomparpini, P. C.: Change 
speed gearing for use in the drive to the propeller of an aircraft engine 
(497,202). 

JuNKERS FLUGZEUG-UND-MOTORENWERKE AkT.) GES. : 
fuel supply of internal combustion engines (497,203). 


10205. 
13087. carrying heavy 
Devices for 
Attachment 
and Tuomas, F. M.: Spinners for 
16568, 
16599. 
16890. 
24091. 
15556. 


15606. De-aerating of the 
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